
WASTE MANAGEMENT 
7227 NE 55th Avenue
Portland, Oregon 97218
(503) 331 2262

November 8, 2021 

U.S. Environmental Protection Agency 
Region 10 
Attn:  Scott Wilder 
wilder.scott@epa.gov 

RE: Administrative Compliance Order on Consent (Docket No. CAA-10-2021-0055) 
60-Day Report 

Dear Mr. Wilder: 

Riverbend Landfill Co. (RLC) is submitting this letter pursuant to the Administrative 
Compliance Order on Consent (Docket No. CAA-10-2021-0055) (ACO), effective 
September 10, 2021. RLC hereby submits documentation verifying compliance with 
Paragraphs 57, 59 and 63 through 68 of the ACO and verifies that all milestones 
associated with the submittal of the updated Gas Collection and Control System 
(GCCS) Design Plan and implementation of Enhanced Surface Emission Monitoring 
(SEM) criteria required by Paragraphs 57 and 68 of the ACO have been completed in 
advance of the required timeframes.  A summary of the applicable requirements under 
the ACO and actions taken by RLC on these Paragraphs follows. Capitalized terms 
used herein but not defined shall have the meanings set forth in the ACO. 

Submittal of Updated GCCS Design Plan 

Paragraph 57: No later than 60 days after the Effective Date of this Order, 
Respondent shall submit to the appropriate state or local permitting authority a 
separate revised design plan updated to include the provisions of NSPS Subpart 
XXX and NESHAP Subpart AAAA which will include a new SEM plan updated to 
include new regulatory requirements. 

On November 1, 2021, RLC submitted the revised GCCS Design Plan, updated to 
include the provisions of NSPS Subpart XXX and NESHAP Subpart AAAA, and a new 
SEM plan updated to include new regulatory requirements to Yuki Puram at the Oregon 
Department of Environmental Quality and EPA Region 10. A copy of the updated 
GCCS Design Plan and SEM plan, with evidence of delivery, is attached hereto as 
Attachment 1.   

Implementation of Enhanced Surface Emission Monitoring Criteria 

Paragraphs 58 through 68 of the ACO set forth milestones for RLC’s implementation of 
enhanced SEM criteria. As previously reported in our October 8, 2021 letter, RLC 
completed the milestones listed in Paragraph 60, 61, and 62. In October 2021, RLC 



completed the remaining milestones in Paragraphs 63, 64, 65, 66, and 67. Pursuant to 
Paragraph 68 of the ACO, documentation verifying RLC’s compliance with Paragraphs 
63 through 67 is attached to this letter and discussed below. 

Perimeter Gas Migration Probe Monitoring 

Paragraph 59: No later than 90 days after the Effective Date of this Order, 
Respondent shall implement the quarterly surface measurement of the area 
within a 10-foot radius of all accessible perimeter gas migration probes. Any 
measurement in excess of 500 ppm shall be recorded. 

RES Environmental, Inc. (RES) conducted surface measurements of the area within a 
10-foot radius of all accessible perimeter gas migration probes on October 20, 2021.  
No measurements in excess of 500 ppm were observed. 

Enhanced SEM Training 

Paragraph 63: Within 60 days of the Effective Date of this Order, 
Respondent shall train all employees and contractors on the Enhanced 
SEM Monitoring Criteria and re-train as needed per the recommendations 
from the quarterly internal SEM validations. 

RLC trained all employees and contractors performing Enhanced SEM on October 20, 
2021. A copy of the training handbook and attendee list is attached hereto as 
Attachments 2 and 3. 

Enhanced SEM Verifications 

Paragraph 64: No later than 90 days from the Effective Date of this Order, 
Respondent shall implement verifications of each quarterly Enhanced 
SEM Monitoring event by technical staff not performing the Enhanced 
SEM Monitoring for the following: 

a. Path taken and implementation of Method 21; 

b. Documentation and reporting; 

c. Corrective actions; 

d. Monitoring data for feasibility and unusual trends; 

e. Calibration records and equipment maintenance in compliance 
with Method 21 and the manufacturers’ recommendations; and 

f. Recordkeeping. 

The RLC Fourth Quarter 2021 Enhanced SEM and Penetration monitoring event was 
conducted on October 20 and 21, 2021 by (RES). RES identified 47 exceedance 
locations (9 surface and 38 penetration) during the event. The RLC Gas Technician 



reviewed all exceedance locations after the conclusion of monitoring. Corrective actions 
taken by RLC are described below: 

 Repairs at all exceedance locations (addition of cover/bentonite, vacuum 
adjustments, spray foam, penetration seal repairs, etc.) were completed October 
22, 2021 through October 28, 2021.  
   

 The 10-day re-monitoring event was completed October 29, 2021. 39 of the 47 
locations were observed at less than 500 ppmv.  8 of the 47 exceedance 
locations were observed with methane concentrations greater than 500 ppmv. 
 

 Additional repairs were completed between November 1 and 5, 2021 and a 
second 10-day re-monitoring event was completed on November 8, 2021.  All 8 
locations were observed below 500 ppmv. 
 

 A second 10-day re-monitoring event will be completed by November 8, 2021. 
 

 The 1-month re-monitoring event will be completed between November 16 and 
19, 2021. 
 

 Copies of the Work Orders for these events are included as Attachment 6 

Verification of Fourth Quarter 2021 Enhanced SEM and Penetration monitoring event 
was completed by the Area Air Specialist and the review of collected data and 
procedures showed that the Fourth Quarter 2021 Enhanced SEM met the requirements 
outlined in the ACO. Results from the verification are presented in Attachment 4. As 
required by the ACO, this verification will also be completed for the First, Second, and 
Third Quarter 2022 Enhanced SEM events. 

Enhanced SEM Observations by RLC Staff and Third-Party Audit 

Paragraph 65:  No later than 120 days from the Effective Date of this 
Order, Respondent will conduct an observation of the persons taking SEM 
measurements to assess appropriate monitoring is being conducted in 
compliance with the Enhanced SEM Monitoring Criteria by SEM-trained 
employees and/or contractor. 

Paragraph 66:  No later than 120 days from the Effective Date of this 
Order, Respondent shall implement a one-time, third-party audit of the 
Enhanced SEM Monitoring Criteria. 

Paragraph 67:  Respondent shall document the corrective actions taken 
within 30 days of the third-party audit if deficiencies were identified 
including: 

 



a. Corrective actions for addressing deficiencies; and 

b. A timeline for the actions to be addressed. 

The RLC Gas Technician observed RES during the Fourth Quarter 2021 Enhanced 
SEM and Penetration monitoring event on October 20, 2021. Concurrently, the third-
party audit of Enhanced SEM Monitoring Criteria was conducted by SCS Engineers 
(SCS) on October 20, 2021. Checklists from the review are presented in Attachment 5. 
A summary of the findings is presented below: 

 All monitoring equipment was in good working condition. All calibration gases 
were valid. Equipment was capable of recording GPS data as required. 

 
 Devices were set with a low alarm setpoint of 300 ppmv.

 
 Enhanced SEM was observed at the gas migration probes, along the serpentine 

path, and at penetrations. 
 

 Technicians used handheld GPS devices for documenting exceedance locations 
accurately.  
 

 Technicians were observed looking for areas off the path with possible elevated 
emissions. 
 

 When the low alarm setpoint (300 ppmv) was triggered, the technicians were 
observed stopping forward progress to search for possible exceedances.
 

 When locations over 500 ppmv were observed, the technicians would use 
several pin flags for marking surface exceedances. One flag was typically used 
for penetrations, this practice was observed as effective for penetrations since 
they are discrete locations.
 

 GPS locations were documented in an electronic log which was later submitted 
to RLC. 
 

 The RES technician was observed occasionally raising the monitoring probe 
above 4 inches. This was noted by the SCS auditor as a monitoring deficiency 
and corrected in the field. 
 

 The RES technician was observed only monitoring the downwind and sides of 
penetrations at the first few locations. The SCS auditor informed the RES 
technician that the entire penetration must be checked. The RES technician 
corrected the monitoring practices in the field and continued to monitor all sides 
of penetrations.  
 
 



Corrective Actions/Timeline for Corrections 

Both audit findings were corrected in the field on October 20, 2021. Additionally, RLC 
discussed the results of the audit verbally on October 21, 2021 with RES. RES indicated 
that RES would emphasize probe height and penetration monitoring procedures with 
staff after their return from monitoring and prior to the next monitoring event. 

Closing 

Please contact me at 602-757-3352 or by e-mail at jdenson@wm.com if you have any 
questions regarding this letter or require further information. 

Sincerely, 

James L. Denson 
PNW/BC Environmental Protection Manager 
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Yuki Puram      Air Operating Permits 

Oregon Department of Environmental Quality  US Environmental Protection Agency 

Western Region – Salem Office    Mail Stop OAQ-108 

4026 Fairview Industrial Dr. SE    1200 Sixth Avenue 

Salem, Oregon 97302     Seattle, Washington 98101 

 

RE:     Updated NSPS XXX / NESHAP AAAA GCCS Design Plan 

 Riverbend Landfill Co. – Riverbend Landfill 

            Oregon Title V Operating Permit No. 36-0011-TV-01 

 
Dear Ms. Puram, 

 

Riverbend Landfill Co. (RLC), is hereby submitting an updated GCCS Design Plan (Plan) for the 

Riverbend Landfill (Riverbend).  The GCCS design outlined in this Plan complies with the 

specifications for active collection systems as stipulated in §60.769 of the NSPS XXX and 

§63.1962 of NESHAP AAAA.   

 

The Plan incorporates the site’s existing GCCS, interim GCCS considerations, and the future 

GCCS build-out.  In addition, this Plan includes proposed alternatives, which allow the site to 

maintain compliance with the regulations while considering site specific conditions. 

 

Please contact William Hickey at 503-331-2239 or whickey2@wm.com if you have any 

questions or require additional information.   

 

Sincerely, 

Riverbend Landfill 
 
 
 
 
 
David K. Lowe 

Director of Disposal Operations 
 

 
 

mailto:whickey2@wm.com
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1 INTRODUCTION 

1.1 Purpose 

This document serves as a revised Landfill Gas Collection and Control System (GCCS) 
design plan (Plan) for the Riverbend Landfill (Riverbend) in accordance with 
requirements of 40 Code of Federal Regulations (CFR) New Source Performance 
Standards Part 60, Subpart XXX, for Municipal Solid Waste Landfills (NSPS).  NSPS 
XXX was finalized August 29, 2016 and took effect on October 28, 2016 and applies to 
all MSW landfills that commenced construction, reconstruction, or modification after 
July 17, 2014.  The purpose of this revised document is to provide a design plan that 
meets the requirements of both NSPS XXX and the revised requirements of 40 CFR 
National Emission Standards for Hazardous Air Pollutants (NESHAP) Part 63 Subpart 
AAAA, incorporate the most current site information available, and to provide the 
Administrator the design standards and calculations used to prepare this Plan.  
Sections of the Plan that did not require update since the last design plan dated 
October 2, 2018 were not revised; however, this Plan is a stand-alone document and 
completely replaces the prior version.    

The regulatory language and requirements of NSPS XXX and NESHAP AAAA are 
similar but not identical.  For ease of review, similar citations are grouped together 
with the requirements summarized, rather than reproduced exactly, for each.   

1.2 Applicability 

§60.762(b)(2)  If the calculated NMOC emission rate is equal to or greater than 34 
megagrams per year, the owner or operator shall: 

In accordance with 40 CFR 60.762(b)(2), a NMOC emission rate report that 
demonstrated Riverbend exceeded the 34 Mg/yr. threshold was reported to EPA 
Region 10 Office of Air and Waste on October 5, 2017, as required.  For this reason, 
an NSPS XXX compliant GCCS was installed and operated in accordance with the NSPS 
as stated below. 

§60.762(b)(2)(i)  Submit a collection and control system design plan prepared by a 
professional engineer to the Administrator within 1 year: 

§60.762(b)(2)(ii)  Install and start up a collection and control system that captures 
the gas generated within the landfill as required by paragraphs (b)(2)(ii)(C) or (D) 
and (b)(2)(iii) of this section within 30 months after: 

(A) The first annual report in which the NMOC emission rate equals or exceeds 34 
Mg/yr, unless Tier 2 or Tier 3 sampling demonstrates that the NOMC emission rate is 
less than 34 Mg/yr, as specified in §60.767(c)(4); or §60.762(b)(2)(ii)(B). 
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The submittal of this document fulfills the requirement for the Facility to prepare a 
GCCS Design Plan in accordance with 40 CFR 60.762(b)(2) in Sections 2 through 5.   

The NMOC emission rate report dated October 5, 2017 also indicated the landfill 
exceeded the 50 Mg/year threshold and thus is subject to NESHAP AAAA.   Note that 
40 CFR 63.1981 specifies that a new Design Plan is not required under NESHAP AAAA 
provided that a Design Plan was previously submitted under NSPS XXX.  The original 
NSPS XXX Design Plan was submitted on October 2, 2018.  This updated plan restates 
information from the original 2018 plan and demonstrates how the site will comply 
with NESHAP AAAA.    

The Design Plan outlines the methodology employed to design a landfill gas collection 
and control system that will collect, transport, and dispose of the landfill gas 
generated in the entire permitted landfill at final grades.  In addition, the Facility’s 
proposed alternatives and variances to the standard, including monitoring record 
keeping, and reporting requirements of the NSPS and NESHAP are discussed in 
Section 6.  Section 7 outlines how the site will implement certain monitoring, 
recordkeeping and reporting requirements.   

The GCCS design outlined in this Plan complies with the specifications for active 
collection systems as stipulated in §60.769 of the NSPS XXX and §63.1962 of NESHAP 
AAAA.   

Furthermore, NSPS XXX and NESHAP AAAA specifically require the gas collection 
system to be designed in accordance with general conditions that are contained 
within those rules.  These regulations will be found throughout this document in 
addition to the means on how the landfill is meeting or plans on meeting these 
regulations.  Again, any variations for NESHAP AAAA are discussed directly.  For 
instance, enhanced monitoring requirements particular to NESHAP AAAA are 
discussed specifically. 

1.3 Implementation Schedule for GCCS Operations 

As of September 27, 2021, Riverbend Landfill is operating in compliance with both 
NSPS XXX and the revised requirements of NESHAP AAAA.  If the Agency requires the 
facility to modify this plan, the modification applies prospectively, not retroactively 
to the landfill.  Changes to the plan requested by the Agency that affect GCCS 
operations, monitoring or recordkeeping do not take effect until the Agency approves 
the requested plan modifications. 



 

 

2-1 

2 DESIGN CRITERIA  

The GCCS at this site has been designed in a manner consistent with NSPS XXX and 
NESHAP AAAA requirements as outlined below. 

2.1 Landfill Gas Collection Design 

The following listed NSPS regulations dictate when gas must be collected from areas 
in which municipal solid waste (MSW) has been deposited in the landfill:  

§60.762(b)(2)(ii)(C)(2) & §63.1958(a)  Collect gas from each area, cell, or group of 
cells in the landfill in which the initial solid waste has been placed for a period of 5 
years or more if active; or 2 years or more if closed or at final grade.  

[This regulatory citation is commonly known as the 5/2 yr rule, and will be called such 
when referenced in this design plan.] 

Gas extraction devices and the installation and/or expansion of the pipe network to 
connect the devices into the gas collection system, are designed to be installed in all 
areas with waste that has reached the age of 5 years or older if active; and in waste 
that has reached the age of 2 years or more if closed or at final grade.  Furthermore, 
the surface emission monitoring (SEM) performed in accordance with 
§60.763/§63.1960 in these same areas, and addressed below in the Gas Collection 
Density, Section 2.1.1, will demonstrate compliance with this requirement.   

Additionally, the GCCS is designed to comply with the following regulations: 

§60.762(b)(2)(ii)(C)(3) & §63.1959(b)(2)(ii)(B)(3) Collect gas at a sufficient 
extraction rate; 

§60.762(b)(2)(ii)(C)(4) & §63.1959(b)(2)(ii)(B)(4) Be designed to minimize off-
site migration of subsurface gas. 

The GCCS is designed to extract LFG at a sufficient rate to minimize the subsurface 
lateral migration and surface emissions of LFG.  This is achieved by sizing, installing, 
and operating collection elements (which are discussed in the sections below) that 
sufficiently collects the landfill gas, which include, adequately sized transmission 
headers and laterals (pipe network), gas moving equipment (blower(s)), and 
controlled in a manner that is expected to handle the estimated LFG flow rate.  Per 
the definition in §60.761 and §63.1990, collecting at sufficient rate can be determined 
by maintaining negative [gauge] pressure at all wellheads without causing excessive 
air infiltration through the landfill cover. 

Design criteria are discussed below and the calculations and drawings for the designs 
are provided in the Appendices A and B.   
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The USEPA’s Landfill Gas Emissions Model (LandGEM) is a design ‘tool’, which 
incorporates site-specific characteristics to project future landfill gas generation.  

In addition to the site-specific characteristics (waste acceptance rate, type, liner/cap 
configuration, etc.), the current LFG extraction rate is also being used to determine 
the site’s projected gas curve.  Actual operating parameters may dictate changes in 
the system flow characteristics and process equipment as the system is modified.  
These changes will be made in accordance with the applicable rules as dictated by 
actual site conditions at the time of construction. 

The GCCS header/lateral pipe network at final build-out is designed to accommodate 
the anticipated maximum flows; however, there may be interim site conditions that 
require the temporary installation of a sacrificial pipe network sized to convey 
interim gas flows. 

The portions of the pipe network that are planned for use as part of the final design 
will be appropriately sized to handle the maximum anticipated gas flows in the 
portion of the landfill at closure.    

2.1.1 Gas Collection Density 

NSPS XXX and NESHAP AAAA require a gas collection system be designed to ensure 
sufficient density of the LFG extraction points, as stated below:    

§60.769(a)(2) & §63.1962(a)(2)  The sufficient density of gas collection devices 
determined in this section shall address landfill gas migration issues and 
augmentation of the collection system through the use of active or passive systems 
at the landfill perimeter or exterior. 

Per the definition stated in §60.761 and §63.1990, “sufficient density” means “any 
number, spacing, and combination of collection system components, including 
vertical wells, horizontal collectors, and surface collectors, necessary to maintain 
emission and migration control as determined by measures of performance set forth 
in this subpart.”   

The well spacing required to achieve comprehensive control of LFG is a function of 
many parameters including liner type, cover type, surrounding 
geology/hydrogeology, landfill geometry, well depth, waste composition and age, and 
the presence of liquids within the landfill.  Mathematical models can be developed to 
estimate the zone of influence of a well.  However, due to the conditions listed below 
and the inherent variability of waste properties within a landfill, many parameters 
such as permeability, channelized flow, saturated zones, and the effect of daily and 
intermediate cover soil layers are extremely difficult or impossible to define 
adequately.  The error introduced because of the required simplifying assumptions 
and estimated properties produces results that are often less reliable than the 
application of extensive industry experience. 
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The factors and site-specific conditions that are typically used to establish adequate 
well spacing, which may change as the landfill is built out and ages, may include the 
following:   

• SEM Results  

• Site-Specific Conditions at the time of installation 

• Permeability of soils, waste materials, and/or final cover capping systems 

• LFG generation rate 

• Moisture 

• Past Experience/Engineering Judgment 

• LFG temperature 

• Waste Age 

• Waste composition 

Please note that the preceding list is not intended to be comprehensive.   

This approach is consistent with spacing criteria used at other landfills and should 
effectively reduce the potential for surface emissions and subsurface migration.  The 
average spacing of the extraction wells currently varies from approximately 100 to 
300 feet apart.  This spacing has been proven sufficient over time.   

This spacing may vary in current or interim conditions.   In addition, if needed, 
horizontal collection trenches will be used to control LFG. Based on extensive 
industry experience, the LFG collector spacing shown should be adequate to provide 
comprehensive control of the LFG as required at full GCCS build out.  If this spacing is 
not adequate to meet the required operating standards, additional collectors will be 
installed as necessary. 

Additionally, properly designed, installed, and operated gas collection component 
density can be demonstrated in the field by use of the Surface Emission Monitoring 
(SEM) requirements contained in 40 CFR 60.763 and §63.1958(d). Refer to Appendix 
C for the Surface Emissions Monitoring Plan.  

2.1.2 Landfill Gas Collection System Expandability 

§60.769(a)(1) & §63.1962(a)(1)  The collection devices within the interior must 
be certified to achieve comprehensive control of surface gas emissions by a 
professional engineer. The following issues must be addressed in the design: Depths 
of refuse, refuse gas generation rates and flow characteristics, cover properties, gas 
system expandability, leachate and condensate management, accessibility, 
compatibility with filling operations, integration with closure end use, air intrusion 
control, corrosion resistance, fill settlement, resistance to the refuse decomposition 
heat, and ability to isolate individual components or sections for repair or 
troubleshooting without shutting down entire collection system. 
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Expandability of the GCCS is achieved by installing items such as in-line isolation 
valves, flange adapters with blind flanges, and/or HDPE butt caps along the header 
and lateral piping.  This allows the GCCS to be modified/expanded as needed in the 
future.   

2.1.3 Fill Settlement 

Settlement will occur due to decomposition of the refuse.  To accommodate this 
condition, the GCCS components are designed and installed with several features to 
account for this settlement including:  

• Connection of LFG extraction devices to the LFG transmission piping via a 
flexible pipe or hose connection.  This allows the LFG piping to accommodate 
changes in the orientation of the LFG transmission piping or LFG extraction 
well.   

• Installation of LFG transmission piping at sufficient slopes so that 
reasonable amounts of differential and total settlement may occur without 
causing pipe breakage or disrupting the overall flow gradient of the LFG 
transmission piping. 

• Adequate piping used for the construction of the header and lateral 
transmission system.  Piping materials will be determined as needed during 
each phase of the construction.  Typically, piping that is flexible and absorbs 
differential settlement without breaking or cracking will be used. 

2.1.4 Landfill Gas Extraction Component Connections to LFG Transmission 
Piping 

This section details how the collection devices are connected to the GCCS. 

§60.769(b) (3) & §63.1962(b)(3) Collection devices may be connected to the 
collection header pipes below or above the landfill surface.  The connector assembly 
must include a positive closing throttle valve, any necessary seals and couplings, 
access couplings and at least one sampling port.  The collection devices shall be 
constructed of PVC, HDPE, fiberglass, stainless steel, or other nonporous material of 
suitable thickness. 

The collection devices will be connected to the collection header pipes via lateral 
piping.  The lateral piping will be connected to the header either above or below the 
landfill surface. 

The connector assemblies (extraction wellheads) will be located above grade.  These 
assemblies include a positive closing throttle valve, necessary seals and couplings, 
access couplings, and sampling ports.   
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2.1.5 GCCS Materials 

GCCS piping materials will be constructed of PVC, HDPE, fiberglass, stainless steel, or 
other non-porous corrosion resistant material.  These materials will be designed and 
installed to: 

• Withstand installation forces; 

• Withstand static and settlement loads; 

• Withstand traffic loads; 

• Allow for extension to comply with emission and migration control 
standards; 

• Resist decomposition heat; and 

• Include sufficient perforation to allow for adequate gas collection.   

2.1.6 Well, Collection Device, & Pipe Network Loading 

The applied loads on GCCS components within the landfill, as well as settlement 
forces, cannot accurately be predicted due to the non-homogeneous nature of the 
refuse within the landfill.  The GCCS components within the landfill are consistent 
with those at other landfills, which have been in-place for extended periods of time 
and verified to be capable of withstanding applied static and settlement forces.  
Various sections of the header or laterals may lose grade, collect condensate, 
requiring replacement or repair.  In the event, those GCCS component failures occur, 
the landfill will repair/replace each component as required to maintain NSPS XXX and 
NESHAP AAAA compliance. 

2.1.7 Nonproductive Areas 

Nonproductive areas may be excluded from the requirements to have a 
NSPS/NESHAP compliant control device(s) in the area, as stated below: 

§60.769(a)(3)(ii) and §63.1962(a)(3)(ii)  Any nonproductive area of the landfill 
may be excluded from control, provided that the total of all excluded areas can be 
shown to contribute less than 1 percent of the total amount of NMOC emissions from 
the landfill.  The amount, location, and age of the material must be documented and 
provided to the Administrator upon request.  A separate NMOC emissions estimate 
shall be made for each section proposed for exclusion, and the sum of all such 
sections must be compared to the NMOC emissions estimate for the entire landfill.  

As areas of the landfill that are determined to be nonproductive, will be excluded per 
the requirement stated above.  Copies of required documentation, including 
supporting calculations will be on file.  The nonproductive areas at the landfill may 
change over time and therefore, records of these areas will also be kept on file. 
Nonproductive areas may occur during active, interim, and closed conditions. 
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2.1.8 Asbestos and Non-degradable materials 

Any area of the landfill that contain only asbestos and/or non-degradable materials 
are not required to be controlled in accordance with the NSPS XXX and NESHAP 
AAAA, as stated below: 

§60.769(a)(3)(i) & §63.1962(a)(3)(i) Any segregated area of asbestos or nondegradable 
material may be excluded from collection if documented as provided in the applicable rules.  
The documentation must provide the nature, date of deposition, location and amount of 
asbestos or nondegradable material deposited in the area, and must be provided to the 
Administrator upon request.  

If the landfill excludes asbestos or nondegradable material the landfill will retain 
supporting documentation and will not be required to collect LFG from these 
segregated areas.  Areas or planned areas containing these types of waste are 
described in the appropriate section of this Design Plan.   

2.1.9 Landfill Gas Extraction Design 

Landfill gas extraction is normally implemented using gas collection devices that are 
connected to a vacuum source.  This section describes the design consideration of 
these gas collection devices.  Specific NSPS XXX/NESHAP AAAA requirements that 
apply to the landfill gas collection and extraction components include the following: 

§60.769(a)(1) & §63.1962(a)(1)   The collection devices within the interior must be 
certified to achieve comprehensive control of surface gas emissions by a professional 
engineer.  The following issues must be addressed in the design:  Depths of refuse, 
refuse gas generation rates and flow characteristics, cover properties, gas system 
expandability, leachate and condensate management, accessibility, compatibility with 
filling operations, integration with closure end use, air intrusion control, corrosion 
resistance, fill settlement, and resistance to the refuse decomposition heat, and ability 
to isolate individual components or sections for repair or troubleshooting without 
shutting down entire collection system. 

§60.769(b)(1)   & §63.1962(b)(1) The landfill gas extraction components must be 
constructed of polyvinyl chloride (PVC), high density polyethylene (HDPE) pipe, 
fiberglass, stainless steel, or other non-porous corrosion resistant material of suitable 
dimensions to:  Convey projected amounts of gases; withstand installation, static, and 
settlement forces; and withstand planned overburden or traffic loads.  The collection 
system must extend as necessary to comply with emission and migration standards.  
Collection devices such as wells and horizontal collectors must be perforated to allow 
gas entry without head loss sufficient to impair performance across the intended extent 
of control.  Perforations must be situated with regard to the need to prevent excessive 
air infiltration.    

§60.769(b)(2) & §63.1962(b)(2)   Vertical wells must be placed so as not to endanger 
underlying liners and must address the occurrence of water within the landfill.  Holes 
and trenches constructed for piped wells and horizontal collectors must be of sufficient 
cross-section so as to allow for their proper construction and completion including, for 
example, centering of pipes and placement of gravel backfill.  Collection devices must 
be designed so as not to allow indirect short circuiting of air into the cover or refuse 
into the collection system or gas into the air.  Any gravel used around pipe perforations 
should be of a dimension so as not to penetrate or block perforations.     
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In general, the collection devices are connected to the collection system via header 
and lateral piping.  The lateral piping is connected to the header above or below the 
landfill surface depending on the sequencing of the refuse addition to the landfill, and 
the final GCCS design.   

Vertical collection wells, commonly known as “gas wells,” include extraction 
wellheads (connector assemblies) that are located above grade.  These wellheads 
include a positive closing throttle valve, necessary seals and couplings, access 
couplings, and a minimum of two sampling ports; all which aid in the prevention of 
air intrusion, allow for proper operation of the wellheads, and allow the wellheads to 
be sampled and monitored.  

2.1.10 Depths of Extraction Wells/Collection Device  

Vertical wells cannot endanger the underlying liner system and must address the 
occurrence of perched liquids within the landfill.  The vertical wells will be installed 
at the appropriate depths as designed by the professional engineer in a manner to 
capture as much landfill gas without putting the landfill liner system at risk.   

Practical site-specific factors that may change over time will impact the depths of the 
vertical wells.  Some of these factors include the following:  

• Availability of accurate liner construction records; 

• Well locations above or near liner side-slopes or other areas in which the 
liner elevation changes rapidly; and 

• Obstructions or other technical difficulties that may impact the drilling 
operations. 

2.1.11 LFG Collection Devices 

Vertical and horizontal gas wells are typically used to extract LFG from the landfill.  
The design aspects that are used to address air intrusion in these types of gas wells 
are included in this section. 

The gas collection system is designed to prevent air infiltration through the cover, 
refuse contamination of the collection elements, and direct venting of LFG to the 
atmosphere. 

To a large extent a well’s zone of influence (ZOI) is dictated by the amount of vacuum 
that can be applied without causing an excessive amount of air intrusion into the 
landfill.  Typically, to reduce air intrusion and thereby increase the ZOI, the final well 
depth will be determined by the site and a professional engineer.  Industry experience 
will be used to determine the depths for the slotted and unslotted portion of the pipe 
that provides the proper balance between air intrusion control and LFG collection 
efficiency.  Air intrusion is also minimized by using soil backfill in the upper zone of 

2.1.11.1 Vertical LFG Wells  
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the vertical wells.   In addition, a hydrated bentonite plug is used where the pipe 
penetrates the landfill soil cover.   

Further, air intrusion and LFG emissions will be controlled through periodic 
monitoring and adjustment of the GCCS in coordination with appropriate 
maintenance of the landfill cover system.  

Typical well design and vertical collection wells will be installed in the approximate 
locations found in Appendix B.   

With horizontal gas collectors (HGCs), the best way to limit air intrusion is by 
increasing the amount of refuse that is placed on top of them.  However, since HGCs 
are often installed near the surface of the landfill, atmospheric air is often pulled into 
them, resulting in some oxygen content.   

2.1.12 Well and Collection Device Perforation/Slots and Backfill 

Collectors are perforated to allow LFG entry without excessive head loss, and the 
surrounding gravel will be sized to prevent blocking of perforations 

There are many site-specific factors that will be examined to determine the length of 
the slotted portion of the gas well.  For example, perforated/slotted section of the gas 
collection device may vary based on the following conditions:   

• Depths of perched liquids contained in the landfill;  

• Mitigation of odors (slots/perforations may be extended for this reason); 
and 

• Installation of deeper slots to extend ZOI (may be beneficial in sites with 
synthetic caps.)   

2.1.13 Well/Collection Device Backfill 

Gravel, washed aggregate, other acceptable crushed stone (with low carbonate 
content), and/or other inert non-calcareous material of sufficient size is specified to 
prevent penetration or blockages of the LFG collector pipe perforations/slots.  Note 
that an acceptable substitute may be used in lieu of the aforementioned materials if it 
prevents blockage/penetration of the collector pipe perforations/slots. 

2.1.14 Accessibility 

Accessibility of the GCCS components is achieved by installing commonly accessed 
components (such as wellheads, monitoring ports, etc.) above the landfill surface. For 
future GCCS expansions, the valves, wellheads, and monitoring ports will continue to 
be installed to provide accessibility.  §60.769(a)(1) and §63.1962(a)(1) require the 

2.1.11.2 Horizontal Gas Collectors  



 

 

2-9 

GCCS to be designed with the ability to isolate individual components for repair or 
troubleshooting without having to shut down the entire collection system.  

2.1.15 Landfill Gas Well/Collection Device – Installation Requirements 

Vertical Gas Extraction Wells (VGEWs) and Horizontal Gas Collectors (HGCs) that are 
constructed for LFG collection will have sufficient cross-section to allow for their 
proper construction and completion, and placement of gravel or other approved 
backfill material.  The wells and collectors will be constructed under supervision of a 
construction quality assurance program implemented by the landfill.  

2.1.16 Leachate and Condensate Management 

In accordance with the leachate and condensate management requirement included 
in §60.769(a)(1) and §63.1962(a)(1), leachate management is accomplished by using 
a leachate collection and management system.   

Condensate management will be accomplished by sloping the LFG transmission 
piping to low points in the GCCS piping for collection of the condensate.  Condensate 
collection sumps/drains are located at these low points, to collect the condensate and 
remove it from the transmission piping.  Condensate collected in drains/sumps is 
managed in accordance with the landfill’s operating plan.   

2.1.17 Control Systems 

NSPS XXX/NESHAP AAAA specifically require that LFG collected by the gas collection 
system be sent to an NSPS XXX/NESHAP AAAA compliant control device(s).  These 
requirements are listed below: 

§60.762(b)(2)(iii)  & §63.1959(b)(2)(iii) Route all the collected gas to a control 
system that complies with the applicable requirements. 

The required operational performance of these components is stipulated by the 
following requirements which state: 

§60.762(b)(2)(iii)(A) & §63.1959(b)(2)(iii)(A)  A non-enclosed flare designed and 
operated in accordance with the parameters established in §60.18 and §63.11(b), 
except as noted. 

§60.762(b)(2)(iii)(B) & §63.1959(b)(2)(iii)(B) A control system designed and 
operated to reduce NMOC by 98 weight-percent, or, when an enclosed combustion 
device is used for control, to either reduce NMOC by 98 weight percent or reduce the 
outlet NMOC concentration to less than 20 parts per million by volume, dry basis as 
hexane at 3 percent oxygen.  The reduction efficiency or parts per million by volume 
must be established by an initial performance test to be completed no later than 180 
days after the initial startup of the approved control system using the test methods 
specified in §60.764(d). The performance test is not required for boilers and process 
heaters with design heat input capacities equal or greater than 44 megawatts that 
burn landfill gas for compliance with this subpart. 
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§60.762(b)(2)(iii)(C) & §63.1959(b)(2)(iii)(C) Route all collected gas to a 
treatment system that processes the collected gas for subsequent sale or beneficial 
use such as fuel for combustion, production of vehicle fuel, production of high-BTU 
gas for pipeline injection, or use as a raw material in a chemical manufacturing 
process. Venting of treated landfill gas to the ambient air is not allowed. If the treated 
landfill gas cannot be routed for subsequent sale or beneficial use, then the treated 
landfill gas must be controlled according to applicable requirements of this section. 

§60.762(b)(2)(iii)(D) & §63.1959(b)(2)(iii)(D)  All emissions from any 
atmospheric vent from the gas treatment system are subject to the requirements of 
paragraph (b)(2)(iii)(A) or (B) of this section. For purpose of this subpart, 
atmospheric vents located on the condensate storage tank are not part of the 
treatment system and are exempt from the requirements. 

The control system may consist of one or more control devices and change over time; 
therefore, all chosen control devices will be designed, installed, and be operated in 
compliance with the required regulations.   

The capacity of the control system may increase/decrease over time as the volume 
and quality of LFG produced by the landfill changes.  Therefore, the control device(s) 
or extraction system(s) chosen for the active, interim, and closure timeframes may 
vary depending on the LFG quantities produced and collected by the GCCS.  Proposed 
changes to the control system will be evaluated to determine if an air construction 
permit and/or modification to the site’s Title V permit is necessary.  The following are 
the listed NSPS XXX/NESHAP AAAA control devices that will be implemented as 
needed and as applicable.   

2.1.18 Open/Utility Flare/Non-Enclosed Flare 

When in operation, the open/utility flare(s) will be continuously monitored for the 
presence of a flame.  Monitoring for the presence of a flame will be accomplished by 
an ultraviolet flame scanner, thermocouple, or comparable device.  Absence of a flame 
will cause the monitoring system to automatically turn off the LFG mover(s), and 
initiate the closure of either an electric or pneumatic valve at the inlet to the mover(s).  

2.1.19 Enclosed Flare 

When in operation, the enclosed flare(s) will operate in accordance with the 
combustion temperature limits based on the initial performance test and in 
compliance with any temperature limits resulting from any subsequent performance 
testing.  The low temperature set point will be set above the lower temperature limit 
set by the most recent performance test to ensure that the enclosed flare(s) will be 
operated within the appropriate parameters.  These operational and testing 
requirements are contained within the NSPS XXX and NESHAP AAAA.  

2.1.20 Treatment System 

When in operation, the LFG treatment system will be operated in accordance with the 
Treatment System Monitoring Plan located in Appendix E. 
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3 DESIGN CONSIDERATIONS FOR  
ACTIVE CONDITIONS 

This section of the GCCS Design Plan describes the existing site conditions including 
description of the current GCCS, as applicable.  This section also identifies and 
incorporates all previously approved alternatives, variances and higher operating 
values for GCCS operations. 

3.1 Landfill Description  

Riverbend Landfill is located in McMinnville, Oregon, and is owned and operated by 
Riverbend Landfill Co.  The landfill is an active disposal facility with daily operations 
include tipping, covering, compacting, composting, cell construction, hauling, leachate 
collection and discharge, and equipment maintenance operations.  Other operations include 
a landfill gas to energy (LFGTE) plant, a recycling center (material recovery facility), and 
a poplar tree farm that was previously used for drip irrigation of leachate. 
 
Based on information available, Riverbend began receiving refuse in 1982, and is 
expected to continue receiving waste at a reduced rate until approximately 2029.  
Riverbend has an existing gas collection and control system that was initially 
designed to meet the design requirements of NSPS WWW. The system now meets the 
operational standards of NSPS XXX, and NESHAP AAAA.  In the event that site 
conditions change to the extent that another revision to this plan is required, 
Riverbend will prepare and submit a revised GCCS Design Plan. 
 
Currently, Riverbend has the following on site: 

• One (1) 1,000 standard cubic feet per minute (scfm) enclosed flare; 
• One (1) 4,500 scfm enclosed flare; and 
• Six (6) internal combustion engines with treatment system.  

 
These control devices may change based on actual flows and conditions at the landfill.  
Landfill gas is currently conveyed to the flares and engines from a network of vertical 
and horizontal collectors through a system of HDPE header pipes and laterals.  

3.2 Existing Gas Collection Flow  

In accordance with the NSPS and NESHAP, the gas collection system must be designed 
to handle the expected gas flows during the anticipated life of each component of the 
gas collection system.  Portions of the gas collection system that are planned for 
inclusion in the final design must be appropriately sized to accommodate both 
current and future gas flows.  Certain portions of the gas collection system may be 
deemed “sacrificial” due to filling operations or other site-specific conditions; these 
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portions need only be sized to accommodate the gas flows that are anticipated during 
the time they will be in operation.  

The following sections of the NSPS/NESHAP discuss the proper sizing of gas 
collection system.   

§60.769(c) & §63.1962(c)  Each owner or operator seeking to comply must convey 
the landfill gas to a control through the collection header pipe(s).  The gas mover 
equipment must be sized to handle the maximum gas generation flow rate expected 
over the intended use period of the gas moving equipment using the following 
procedures:   

§60.769(c)(1) & §63.1962(c)(1)  For existing collection systems, the flow data must 
be used to project the maximum flow rate.  If no flow data exists, the procedures in 
paragraph (c)(2) of this section must be used. 

60.769(c)(2) & §63.1962(c)(2)  For new collection systems, the maximum flow rate 
must be in accordance with the applicable rules.   

The LFG generation and recovery rates for the landfill were estimated using the U.S. 
Environmental Protection Agency (EPA) Landfill Gas Emissions Model (LandGEM).  
The modeling results reflect the estimated waste quantities accepted over the 
operating life of the site.  Copies of the EPA LandGEM model print-outs are included 
in Appendix A. 

The gas generation parameters established by the EPA in AP-42, Compilation of Air 
Pollutant Emission Factors, recommends a methane generation potential (Lo) of 100 
cubic meters per megagram of solid waste, and a methane generation constant (k) of 
0.04 year-1.  For converting methane to LFG, a methane content of 50 percent was 
assumed. The EPA LandGEM results indicate a peak LFG generation rate of 
approximately 3,445 scfm in 2017.  Note that this value is considered conservative as 
discussed further in Section 5.1.1 and Appendix A-1. 

3.3 Control Devices and Initial Performance Test 

A Performance Test (PT) on the control system at the landfill was conducted on April 
12-14, 2011, which for purposes of this plan is used to established the start date 
associated with the 15-year period described in §60.762(b)(2)(v)(B)/ 
§63.1967(b)(2). This PT report has been included in Appendix F, with appendices 
omitted for brevity.  The full report is available upon request.  

Currently, the Facility operates the control devices listed below. As new or additional 
control devices are added, the site will obtain proper air authorizations without 
having to revise this Design Plan.  As new or additional control devices are added, a 
performance test will be completed and submitted, as required.  
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Table 1 - List of Control Devices 

One (1) 1,000 standard cubic feet per minute (scfm) enclosed flare 
One (1) 4,500 scfm enclosed flare 
Treatment system/plant prior to six (6) internal combustion engines 

The above table includes a treatment system, which will be operated in accordance 
with the Treatment Monitoring Plan located in Appendix E.  

3.3.1 Sizing Gas Collection System/Piping Network 

The sizing of the headers and laterals are based on the maximum expected LFG 
generation rate as estimated using the landfill gas generation model as described 
above. 

The final GCCS piping system has been sized to handle this maximum estimated LFG 
extraction rate while maintaining vacuum throughout the header pipe.  Design 
computations for sizing the LFG transmission piping and determining system vacuum 
requirements were performed and are included in Appendix A. 

3.3.2 Nonproductive Areas 

The rules allow for nonproductive areas to be excluded from the requirements to 
collect and control gas under the applicable rules, as stated below: 

§60.769(a)(3)(ii)  & §63.1962(a)(3)(ii)  Any nonproductive area of the landfill may 
be excluded from control, provided that the total of all excluded areas can be shown 
to contribute less than 1 percent of the total amount of NMOC emissions from the 
landfill.  The amount, location, and age of the material must be documented and 
provided to the Administrator upon request.  A separate NMOC emissions estimate 
must be made for each section proposed for exclusion, and the sum of all such sections 
must be compared to the NMOC emissions estimate for the entire landfill.   

Currently, there are no known non-producing areas of the landfill.  At such time when 
the landfill identifies non-producing areas, the landfill will submit a revised Design 
Plan with supporting documentation to exclude such area(s) from the collection 
requirements stated above.  

3.3.3 Asbestos and Non-Degradable Materials  

The rules allow that any areas of the landfill that contain only asbestos and/or non-
degradable materials are not required to be controlled in accordance with the 
NSPS/NESHAP, as stated below: 

§60.769(a)(3)(i)  §63.1962(a)(3)(i)  Any segregated area of asbestos or non-
degradable material may be excluded from collection if documented in accordance 
with the applicable rules.  The documentation must provide the nature, date of 
deposition, location and amount of asbestos or non-degradable material deposited in 
the area, and must be provided to the Administrator upon request.  
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Currently, there are no known segregated areas of the landfill that contain only 
asbestos and/or non-degradable materials.  At such time when the landfill develops 
segregated disposal areas, the landfill will submit a revision to the Design Plan with 
supporting documentation to exclude such area(s) from collection requirements.  

3.4 Previously Approved Alternatives, HOVs, and Variances 

With respect to monitoring that is performed at a landfill gas collection wellhead, 
§63.1961(a)(5) notes the following: 

Where an owner or operator subject to the provisions of this subpart seeks to 
demonstrate compliance with the operational standard for temperature in 
§63.1958(c)(1), unless a higher operating temperature value has been approved by the 
Administrator under this subpart or under 40 CFR part 60, subpart WWW; 40 CFR part 
60, subpart XXX; or a federal plan or EPA-approved and effective state plan or tribal 
plan that implements either 40 CFR part 60, subpart Cc or 40 CFR part 60, subpart Cf, 
you must initiate enhanced monitoring at each well…. 

Higher operating values for temperature that were previously approved under 
another rule carry through under the NESHAP.  This is further reinforced by USEPA’s 
response to public comments on the NESHAP (February 2020), which states that “EPA 
is clarifying in the final rule that HOVs that have been previously approved under 
another MSW Landfill NSPS or EG regulation will not have to seek pre-approval for that 
HOV under the provisions in the NESHAP (40 CFR 63.1961(a)(5)). See sections III.D and 
IV.D of the preamble to the final rule.” 

Alternative limits or procedures that were approved under a different mechanism 
than a traditional HOV (e.g., a consent agreement, order issued by a state agency, or 
other enforceable mechanism) to address exceedances under a previous rule (e.g., 
NSPS WWW, XXX, Cc, or Cf) are assumed to also carry through under the NESHAP.  
Table 2 lists previously approved variances; a site-wide listing of wells with approved 
HOVs is found in Appendix D-1. 

Table 2 - Agency Approved Variances 

Well number(s) Parameter 
Approved Higher 
Operating Value 

Site-Wide Landfill Gas Wells. 
Recent listing of wells dated 
in Appendix D-1 along with 
historic correspondence. 

Temperature Self-implementing established by 
site. 

Site-Wide Leachate 
Collection System 
Connections. 

Oxygen  
(not applicable under XXX 
or AAAA) 

Temperature  

Not specified; exempt from 
compliance with these operating 
values 
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4 DESIGN CONSIDERATIONS FOR INTERIM CONDITIONS 

This section of the GCCS Design Plan describes the procedures used during interim 
operating conditions.  Interim operating conditions occur when the landfill is still 
actively accepting waste, and before it is closed or reaches final grades.  During these 
interim conditions, the gas collection system is typically being installed or expanded 
to comply with applicable requirements, while the landfill is also balancing the 
requirements of the day-to-day activities of an active landfill.   

According to the applicable rules the maximum LFG flow rate shall be used to design 
the size of the GCCS pipe network.  To facilitate compliance during active landfill 
operations, a flexible design was developed that incorporates the operational 
difficulties that can occur when installing a GCCS while the facility is actively 
accepting refuse.  Collection device locations will be determined to maintain needed 
flexibility during daily operations, which may include changes in refuse fill patterns, 
weather, waste type, and waste volumes; natural disasters; and/or other significant 
area events.  

Interim conditions may warrant gas collection and monitoring from areas where 
waste has been placed, but have not yet reached final grade.  Complying with the 
applicable rules under these conditions can be difficult due to several factors, which 
may include, but are not limited to, the following: 

• Components may be inadvertently damaged by heavy equipment collisions 
during filling operations;  

• Areas requiring gas collection may not necessarily coincide with filling 
operations; 

• Pipe slopes may be altered due to loads from heavy traffic or differential 
settlement; and  

• Components may be more prone to water accumulation due to shallower 
waste depths.  

4.1 Gas Collection System Expansion during Interim  Conditions 

During interim conditions, compliance with the applicable requirements that specify 
additional gas collection devices and the corresponding expansion of the overall gas 
collection system will be maintained.  These expansions will ensure that LFG will be 
collected at sufficient rates over the interim time frame, and will be designed and 
installed properly to minimize off-site migration of gas.  Specific requirements that 
apply to gas collection during interim conditions include the following: 
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§60.761 & §63.1990 Sufficient density means any number, spacing, and combination 
of collection system components, including vertical wells, horizontal collectors, and 
surface collectors, necessary to maintain emission and migration control as 
determined by measures of performance set forth in this part. 

60.769(a)(1) & §63.1962(a)(1)  The collection devices within the interior must be 
certified to achieve comprehensive control of surface gas emissions by a professional 
engineer. The following issues must be addressed in the design: Depths of refuse, 
refuse gas generation rates and flow characteristics, cover properties, gas system 
expandability, leachate and condensate management, accessibility, compatibility 
with filling operations, integration with closure end use, air intrusion control, 
corrosion resistance, fill settlement, resistance to the refuse decomposition heat, and 
ability to isolate individual components or sections for repair or troubleshooting 
without shutting down entire collection system. 

§60.769(a)(2) & §63.1962(a)(2)  The sufficient density of gas collection devices 
determined in paragraph (a)(1) of this section must address landfill gas migration 
issues and augmentation of the collection system through the use of active or passive 
systems at the landfill perimeter or exterior. 

§60.769(a)(3) & §63.1962(a)(3)  The placement of gas collection devices must 
control all gas producing areas, except as provided by exceptions noted in the 
applicable rules.   

§60.765(b) & §63.1960(b)  Each owner or operator of a controlled landfill must 
place each well or design component as specified in the approved design plan. Each 
well shall be installed no later than 60 days after the date on which the initial solid 
waste has been in place for a period of:  

Five (5) years or more if active; or  

Two (2) years or more if closed or at final grade. 

§60.769(c) & §63.1962(c)  Each owner or operator must convey the landfill gas to 
a control system through the collection header pipe(s).  The gas mover equipment 
must be sized to handle the maximum gas generation flow rate expected over the 
intended use period of the gas moving equipment using the following procedures: 

§60.769(c)(1) & §63.1962(c)(1) For existing collection systems, the flow data must 
be used to project the maximum flow rate. If no flow data exists, the procedures in 
paragraph (c)(2) of this section must be used. 

§60.769(c)(2) & §63.1962(c)(2) For new collection systems, the maximum flow 
rate must be in accordance with applicable rules. 

In compliance with these regulations, the GCCS has been designed and will be further 
expanded as necessary over the life of the system, to extract LFG at a sufficient rate to 
minimize the subsurface lateral migration and surface emissions of LFG.  This is 
achieved, in part by, appropriately sizing and installing sufficient collection elements, 
transmission piping, gas moving equipment, and control device(s) for the estimated 
maximum flow rate of LFG.   

Since the operations of the landfill, which include the filling patterns and amounts of 
waste accepted at the landfill may change over time, there is no single design that can 
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be presented at this time to address the location of each gas collection device and the 
vacuum providing network that accompanies them.  Instead, during the interim 
period, conformance with the above regulations will be maintained and be used as 
the tool to determine when the system will be expanded and when upgrades to the 
system will be added.   

A professional engineer will certify expansion of the GCCS and the measures of system 
performance will be verified as set forth in the NSPS XXX and NESHAP AAAA.  Based 
upon the outcome of the system performance metrics contained in the NSPS, such as 
the SEM and monthly collection device monitoring requirements, the GCCS will be 
adjusted or modified in accordingly.  This information will be used as an additional 
tool to evaluate the need for future expansion of the GCCS.   

In Section §60.761 of NSPS XXX and §63.1990 of NESHAP AAAA, “sufficient density” 
is defined as “any number, spacing, and combination of collection system components 
. . . necessary to maintain emission and migration control as determined by measures 
of performance set forth in this part.”  Well spacing at the landfill is established based 
on SEM Results, site-specific conditions (waste age, waste density, moisture content, 
etc.), operational experience, and engineering judgment.  This is consistent with 
spacing criteria used at other landfills and should effectively control surface 
emissions and subsurface migration of LFG in accordance with applicable 
requirements. 

In accordance with the requirements, a collection device must be installed in all areas 
containing waste that is 5-years or older if active; and 2-years or more if closed or at 
final grade.  The placement of collection devices will occur in a manner that will 
maintain compliance with all NSPS requirements.  Additionally, collection device 
locations and density will be determined at the time of installation to support normal 
operations of the landfill regarding roadways, equipment, and fill sequencing.    Actual 
well placement may vary from the preliminary locations selected for closure 
conditions (see Section 5) to accommodate actual site conditions at the time of 
installation. 

If the actual landfill gas extraction rate exceeds the capacity of the system, additional 
GCCS components will be designed and installed in accordance with NSPS 
requirements.  The system flow characteristics and installed process equipment will 
be determined by the actual gas flow trends and site-specific conditions at the time of 
the modification.   

The header and lateral pipeline systems will be sized to accommodate the peak flows 
depending on the planned life of the pipeline.  If the landfill plans to operate the 
header and lateral pipelines only during interim conditions, and the pipelines will be 
dismantled/replaced prior to final build out of the system, then the pipelines will be 
sized for the anticipated gas flows during the period of time they are planned to be 
operational.  The portions of the pipe network that will be incorporated into the final 
design will be appropriately sized to handle the anticipated gas flows into the pipeline 
at final build-out.   
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Many of the design requirements for both collection devices and the expansion of the 
gas collection system are found in other sections of this Design Plan.   

4.1.1 Compatibility with Refuse Filling Operations 

During the operating life of the site, the gas collection system will be designed to be 
compatible with the waste filling operations of an active landfill.  As waste filling 
operations proceed and portions of the site reach final or near-final grades, additional 
GCCS components may be installed to comply with the 5-year/2-year requirements 
of NSPS XXX/NESHAP AAAA.  Using this method allows GCCS components to be 
installed while minimizing interference with ongoing filling operations.   

During filling operations, vertical gas extraction wells (VGEWs) may be “raised” 
periodically so that new refuse is not placed over the top of an existing VGEW, thereby 
preventing access to the well.  To maintain worker safety, VGEWs will be raised as 
needed in advance of waste filling operations.  This may require the well to be raised 
more than 30 days before refuse is placed around the well.  During this period, the 
well may be inaccessible for monitoring.  A variance request for these situations may 
be submitted as described in Section 6 of this Design Plan.  

4.1.2 Landfill Cover Properties 

During the normal course of operations, daily intermediate and final cover will be 
installed over the waste.  This system limits LFG emissions, as well as water and air 
infiltration.  The thickness and type of cover system will vary depending on when the 
landfill plans to place additional waste in the affected area. 
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5 DESIGN CONSIDERATIONS FOR CLOSURE CONDITIONS  

Closure conditions apply for the closed landfill, or in areas of the active landfill that 
have a certified cap in place.  Final design conditions also apply to the closed landfill 
or closed portions of an active landfill that achieved final waste grades.   

5.1 Landfill Gas Collection 

This section addresses the locations of GCCS components after the landfill is no longer 
operating under interim conditions.  The GCCS will be operated in accordance with 
the requirements of the NSPS XXX/NESHAP AAAA for a closed landfill.   

§60.765(b) & §63.1960(b)   For purposes of compliance with applicable 
requirements, each owner or operator of a controlled landfill must place each well or 
design component as specified in the approved design plan.  Each well must be 
installed no later than 60 days after the date on which the initial solid waste has been 
in place for a period of:    

Five (5) years or more if active; or 

§Two (2) years or more if closed or at final grade. 

In accordance with this requirement, a GCCS must be installed in all areas with waste 
that is five years or older if open, and two years or more if closed or at final grade.  
The current placements of collectors at the site follow this requirement. 

§60.762(b)(2)(ii)(C)(3) & §63.1959(b)(2)(ii)(B)(3) Collect gas at a sufficient 
extraction rate; 

§60.762(b)(2)(ii)(C)(4) & §63.1959(b)(2)(ii)(B)(4) Be designed to minimize off-
site migration of subsurface gas. 

§60.769(a)(2) & §63.1962(a)(2)  The sufficient density of gas collection devices 
determined in paragraph (a)(1) of this section must address landfill gas migration 
issues and augmentation of the collection system through the use of active or passive 
systems at the landfill perimeter or exterior. 

In compliance with these requirements, the GCCS is designed to extract LFG at a 
sufficient rate to minimize the subsurface lateral migration and surface emissions of 
LFG.  This is achieved by sizing and installing sufficient collection elements, 
transmission piping, blower(s), and control device(s) for the estimated maximum 
flow rate of LFG.   

The GCCS is designed to collect LFG at a sufficient rate, which is defined in §60.761 
and §63.1990 as maintaining negative gauge pressure at all wellheads.  Application 
of a negative gauge pressure and minimization of air infiltration will be verified by 
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monitoring temperature, pressure, and oxygen concentrations at each LFG wellhead 
in accordance with applicable NSPS XXX/NESHAP AAAA requirements. 

“Sufficient density” is defined in §60.761 and §63.1990 as “any number, spacing, and 
combination of collection system components necessary to maintain emission and 
migration control as determined by measures of performance set forth in this part.”  
Well spacing at the landfill will be established based on SEM Results, site-specific 
conditions (waste age, waste density, moisture content, etc.), experience, and 
engineering judgment.  This is consistent with spacing criteria used at other landfills 
and should effectively control surface emissions and subsurface migration of LFG in 
accordance with applicable requirements.  The proposed GCCS build-out layout for 
closure conditions can be found in Appendix B. 

The final configuration of wells, collectors, and piping may vary from this proposed 
design due to modifications required during active and interim conditions.  In 
addition, wells/collectors may have to be replaced, re-drilled, or relocated due site-
specific conditions.  As-built drawings of the gas collection system will be updated as 
required and a copy of the as-built drawing will be kept on-site.   

The landfill will conduct SEM events as specified in the applicable rules in all 
accessible areas that have waste in-place for 5-years if active and 2-years if at or near 
final grade to ensure that the gas collection system was designed, installed, and is 
being operated properly.  If the GCCS at the landfill does not meet the measures of 
performance, the GCCS will be adjusted or modified in accordance with applicable 
requirements.  Typical adjustments or modifications are described in Section 6. 

5.1.1 Landfill Gas Generation Rates and Flow Characteristics 

The peak LFG flow rates, were used in designing the GCCS for closure conditions, as 
described in this section. 

§60.762(b)(2)(ii)(C)(1) & §63.1959(b)(2)(ii)(B)(1)     An active collection system 
must be designed to handle the maximum expected gas flow rate from the entire area 
of the landfill that warrants control over the intended use period of the gas control 
system equipment 

In accordance with these requirements, the maximum expected LFG flow rate for the 
site was used for sizing the GCCS.  LFG generation was calculated using the United 
States Environmental Protection Agency (USEPA) Landfill Gas Estimation Model 
(LandGEM), which yielded a peak value of 3,445 scfm in 2017.  This value is based on 
the currently permitted design capacity (at time of the design plan submittal) in the 
solid waste disposal permits including the pending Module 11 expansion.  The actual 
sizing and configuration of the system may change based on actual gas flows obtained 
from the landfill as the site nears closure.  The final GCCS piping system has been sized 
to handle the estimated peak LFG extraction rate of 3,100 scfm while maintaining 
vacuum throughout the header pipe. Design computations for sizing the LFG 
transmission piping and determining system vacuum requirements were performed 
using the computerized Pipe-Flo model.  A copy of the model printout and its 
description are included in Appendix A. 
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The GCCS was designed conservatively to meet the peak flow conditions as discussed 
above.  Actual flows measured since 2017 have been less than the modeled value 
assuming a 75% collection efficiency.  This is due to site specific conditions at 
Riverbend.   Through a Title V permit modification in 2020, Riverbend has obtained 
approval from ODEQ to use different LandGEM model input parameters to 
periodically estimate landfill gas generation potential.  These parameters are based 
on actual conditions at Riverbend and suggest lower peak flows than those used for 
the design basis in this Plan, again reinforcing that the design is conservative. 

5.1.2 Landfill Cover Properties 

The purpose of the final cover system is to provide a barrier to LFG emissions, as well 
as water and air infiltration.  A final cover system as approved by Oregon DEQ will be 
installed upon closure.  

5.1.3 Integration with Closure End Use 

Currently, the closure end-use for the site is unspecified.  Any modifications to the 
closure end use will be reviewed by the landfill to evaluate compatibility with the 
GCCS.  Items of concern will be mitigated by either altering the proposed closure end-
use or by adjusting and/or modifying the GCCS in accordance with applicable 
requirements. 

5.1.4 Operation of GCCS after Closure  

The landfill is not required to operate the GCCS indefinitely after closure of the 
landfill.  The requirements that pertain to removal of the GCCS are listed below: 

§60.762(b)(2)(v) & §63.1957(b) The collection and control system may be capped, 
removed, or decommissioned if the following criteria are met:  

The landfill shall be a closed landfill (as defined in §60.761).  A closure report must be 
submitted to the Administrator as provided in §60.767(e);  

The collection and control system has been in operation a minimum of 15 years or the 
landfill owner or operator demonstrates that the GCCS will be unable to operate for 15 
years due to declining gas flow; and  

Following the procedures specified in §60.764(b), the calculated NMOC emission rate 
at the landfill is less than 34 megagrams per year on three successive test dates.  The 
test dates must be no less than 90 days apart, and no more than 180 days apart.  

The GCCS will be operated in accordance with applicable sections of the rules.  After 
the GCCS meets the above-referenced requirements, the GCCS may remain in place 
and functional, but it will no longer be required to comply with the operational 
requirements of the referenced rules. 
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6 PROPOSED ALTERNATIVES  

The rules allow for alternatives to the operational standards, test methods, 
procedures, compliance requirements, monitoring, record keeping, and reporting 
provisions to be requested in the design plan: 

§60.767(c)(2) & §63.1981(d)(2)  The collection and control system design plan 
must include any alternatives to the operational standards, test methods, procedures, 
compliance measures, monitoring, recordkeeping or reporting provisions of §60.763 
through §60.768 proposed by the owner or operator. 

The following sections describe proposed alternatives to the NSPS XXX/NESHAP 
AAAA.   

6.1 Interim Collection 

§60.763(a) Operate the collection system such that gas is collected from each area, cell, or 
group of cells in the MSW landfill in which solid waste has been in place for:  
 

(1) 5 years or more if active; or  
(2) 2 years or more if closed or at final grade; 

 
Riverbend is proposing to generally install permanent wells once final or near final 
grades are reached in areas of the site that have been active for 5 years or more, or 
closed or at final grade for 2 years or more.  For cells that have been active for 5 years 
or more and are not yet near final grades, the leachate collection system or temporary 
gas extraction wells may be used for gas extraction until the final wells can be 
installed (i.e. final grades have been reached).   

6.2   Operational Changes to Accommodate Declining Flows  

Under §60.763(b)(3)/§63.1958(b)(3), collection devices that experience positive 
pressure after being shut down to accommodate declining LFG flows can be 
decommissioned.   It should be noted that the term “decommissioned” is not meant 
to be used in the same way as the term “abandonment”. A decommissioned well is 
simply shut down for a period of time by fully closing the well valve or by 
disconnecting the well from the gas collection lateral but is maintained for potential 
future use whereas an abandoned well is permanently removed from the system, 
typically by cutting off and capping the well below grade.  Well decommissioning 
might be necessary, for example, if a well is closed based on poor gas quality until the 
gas is able to recharge sufficiently to allow at least temporary collection without 
causing excessive oxygen infiltration. The following procedures will be used for 
decommissioned wells;  

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=f4f322e11f157e56bc29f1cf6d8a85c7&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:60:Subpart:XXX:60.763
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=f4f322e11f157e56bc29f1cf6d8a85c7&term_occur=2&term_src=Title:40:Chapter:I:Subchapter:C:Part:60:Subpart:XXX:60.763
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=14cf8cf985faf839a46effaa5f72ab90&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:60:Subpart:XXX:60.763
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=14cf8cf985faf839a46effaa5f72ab90&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:60:Subpart:XXX:60.763
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a. The well will be evaluated for decommissioning; 
b. Quarterly surface and penetration monitoring will continue as if the well 

was active to make sure fugitive gas emissions are still in control; 
 

This procedure allows the operator to keep wells present in low producing areas to 
maximize gas collection while maintaining compliance.  Riverbend maintains a list of 
all such wells and provides a list of the wells that were decommissioned at any time 
during the reporting period in the semiannual/annual reports.   

6.3 Positive Pressure under a Synthetic Cover 

In areas of a landfill where a geomembrane or synthetic cover is being used, 
§60.763(b)(2) and §63.1958(b)(2) allow the owner or operator to develop 
acceptable pressure limits in the design plan.  Based on the experience at similar 
landfills, 5” WC of pressure is acceptable in all areas where a geomembrane or 
synthetic cover is being used as part of the final cover system.  For this reason, 
incidents of positive pressure less than 5” W.C. in areas where a temporary or 
permanent geomembrane or synthetic cover is installed will not be recorded as 
exceedances.   

6.4 Early Installation of Collection Devices 

The requirements of 40 CFR 60.765(b) and §63.1960(b) state that each collection 
device shall be installed no later than 60 days after the date on which the initial solid 
waste has been in place for a period of five years or more in active areas, or two years 
or more if closed or at final grade.  However, there may be occasions when the landfill 
will install collection devices prior to the onset of applicable requirements. 

Any collection device installed prior to the requirements of the rules will not be 
subject to the operational, monitoring, and/or recordkeeping requirements until the 
age of the initial waste placed in the affected area reaches five years old if active, or 
two years if closed or at final grade.  Correspondence prepared by the EPA Region IV 
(letter dated May 31, 2007 for NSPS WWW landfill which is consistent with NSPS 
XXX/NESHAP AAAA requirements) regarding this matter has been included in 
Appendix D. 

6.5 Monitoring During Collection Device Raising 

During filling operations, any collection device may be extended (raised) periodically 
so that new refuse is not placed over the top of an existing device, thereby preventing 
access to the well.  To maintain worker safety, vertical gas wells and horizontal access 
risers will be raised as needed in advance of waste filling operations.  This may 
require the well to be raised more than 30 days before refuse is placed around the 
well.  During this period, the well may be inaccessible for monitoring.   

Due to the dangers associated with well raising, the landfill is requesting that raised 
collection devices be exempt from the monthly monitoring to eliminate potentially 



 

 

6-3 

dangerous situations for monitoring personnel.  Any times that a collection device is 
not monitored due to raising activities will be noted on the semi-annual reports. 

6.6 Monitoring of Leachate Risers 

Leachate collection and cleanout risers are operated at Riverbend for odor control 
purposes only.  As such, if the leachate risers are connected to the gas collection 
system for any reason other to correct a surface emission monitoring exceedance, 
then the leachate riser will not be a NSPS XXX/NESHAP AAAA compliance point.  
These leachate risers can be connected to the GCCS when needed and can be 
disconnected at any time the landfill deems it necessary.  When connected to the GCCS 
the devices are exempt from the NSPS standards for temperature as allowed in the 
July 27, 2012 exemption by ODEQ, which is included in Appendix D. 

6.7 Operation of Near Surface Collectors for Cap Stability 

The buildup of excessive landfill gas (LFG) pressure below the geomembranes can 
cause or contribute to cover system stability failure.  Excessive pressure reduces the 
effective normal stress on the lower geomembrane interface and can cause veneer 
instability and/or cap system failure resulting in environmental impacts.  Therefore, 
to protect the cover system surface collectors/vents maybe installed underneath the 
final cap.  Given that near surface collectors/vents will not be installed in waste they 
are not considered part of the required GCCS and as such not subject to the 
monitoring and operating requirements of the applicable rules.  Furthermore, given 
these collectors/vents are not installed in the waste they are not penetrations.  

6.8 Surface Emission Monitoring (SEM) 

6.8.1 Exclusion of Dangerous Areas from SEM requirements 

Areas with steep slopes or other dangerous areas are excluded from the SEM 
requirements under the NSPS: 

§60.763(d) & §63.1958(d)(1)  A surface monitoring design plan shall be 
developed...Areas with steep slopes or other dangerous areas may be excluded from 
surface testing. 

The landfill is proposing to exclude the following dangerous areas from SEM: 

a. Roads;  

b. Working areas and/or the working face; 

c. Truck traffic areas; 

d. Steep and dangerous slopes; 

e. Icy, snow covered, and/or muddy side slopes;  
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f. Areas where the landfill cover material has been exposed for the express 
purpose of installing, expanding, replacing, or repairing components of the 
LFG, leachate, or gas condensate collection and removal systems. 

6.8.2   Alternative Remedy for SEM events  

The applicable rules require the landfill owner or operator to take corrective action 
to remedy any incidents of methane concentrations more than 500 ppm above 
background that are detected during SEM.  The landfill will perform the initial SEM 
event and 10-day/1-month remonitoring events in accordance with the applicable 
rules.  For SEM exceedances, corrective measures may include modifications to the 
GCCS other than the installation of additional LFG collection devices to meet the 120-
day timeline unless an alternative timeline has been established.  The following 
alternative remedies will be implemented to correct SEM exceedances within the 
120-day timeline.  These corrective actions may include, but are not limited to, one or 
more of the following measures: 

a. Installation of, or upgrades to, conveyance and/or control equipment (e.g., 
larger flare, additional blowers, etc.). 

b. Installation of a liquid management system in the extraction wells or 
sumps. 

c. Installation/modification of other ancillary equipment (e.g., larger air 
compressor, additional air and condensate force main lines, etc.) 

d. Installation of additional or replacement LFG collection devices; 

e. Repair of the landfill cap to minimize LFG migration and/or air infiltration. 

f. Repair or replace header valves. 

Please note that this list is not intended to be exhaustive.  Other actions that result in 
the remediation of an exceedance within the 120-day timeframe would also be 
covered under this alternative.  Any enhancements made to the existing GCCS will be 
documented in the Semi-Annual Reports.  Please note that the landfill will be 
proactively implementing this variance to ensure that exceedances are addressed as 
expeditiously as possible.  If the GCCS cannot be brought back into compliance during 
the 120-day assessment period, the landfill will prepare an alternative compliance 
schedule for review and approval by the Administrator. 

6.8.3 SEM for Closed Portions of the Landfill 

The landfill is requesting that any portions of the landfill that have been certified 
closed or have been closed and capped in accordance applicable requirements be 
treated as a closed landfill for SEM events.  These closed portions of the landfill will 
be monitored in accordance with the following section of the NSPS: 
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§60.766(f) & §63.1961(f) Any closed landfill that has no monitored exceedances of 
the operational standard in three consecutive quarterly monitoring periods may skip 
to annual monitoring.  Any reading of 500 ppm or more above background detected 
during the annual monitoring returns the frequency for the landfill to quarterly 
monitoring. 
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7 OPERATING CLARIFICATIONS 

This section clarifies how this site will implement certain monitoring, recordkeeping 
and reporting obligations under NSPS XXX and NESHAP AAAA.  

7.1 Alternative Timeline Request 

60.765(a)(3) & §63.1960(a)(3)  For the purpose of demonstrating whether the gas 
collection system flow rate is sufficient to determine compliance with the rule the 
owner or operator must measure gauge pressure in the gas collection header applied 
to each individual well, monthly. If a positive pressure exists, action must be initiated 
to correct the exceedance within 5 calendar days, except for the three conditions 
allowed under the rules.  Any attempted corrective measure must not cause 
exceedances of other operational or performance standards. 

(i) If negative pressure cannot be achieved without excess air infiltration within 15 
calendar days of the first measurement of positive pressure, the owner or operator 
must conduct a root cause analysis and correct the exceedance as soon as practicable, 
but no later than 60 days after positive pressure was first measured. The owner or 
operator must keep records according to the rules 

(ii) If corrective actions cannot be fully implemented within 60 days following the 
positive pressure measurement for which the root cause analysis was required, the 
owner or operator must also conduct a corrective action analysis and develop an 
implementation schedule to complete the corrective action(s) as soon as practicable, 
but no more than 120 days following the positive pressure measurement. The owner 
or operator must submit the items listed in the rule as part of the next annual report. 
The owner or operator must keep records according to the applicable requirements. 

(iii) If corrective action is expected to take longer than 120 days to complete after the 
initial exceedance, the owner or operator must submit the root cause analysis, 
corrective action analysis, and corresponding implementation timeline to the 
Administrator.  The owner or operator must keep records according to the rules 

60.765(a)(5) & §63.1960(a)(4)  For the purpose of identifying whether excess air 
infiltration into the landfill is occurring, the owner or operator must monitor each well 
monthly for temperature.  If a well exceeds the operating parameter for temperature, 
action must be initiated to correct the exceedance within 5 calendar days. Any 
attempted corrective measure must not cause exceedances of other operational or 
performance standards. Note that the text below relates to the 145F limit of NESHAP 
AAAA. 

(i) If a landfill gas temperature less than 145 degrees Fahrenheit cannot be 
achieved within 15 calendar days of the first measurement of landfill gas 
temperature greater than 145 degrees Fahrenheit, the owner or operator must 
conduct a root cause analysis and correct the exceedance as soon as practicable, 
but no later than 60 days after a landfill gas temperature greater than 145 degrees 
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was first measured. The owner or operator must keep records according to the 
rule.  

(ii) If corrective actions cannot be fully implemented within 60 days following the 
elevated temperature measurement for which the root cause analysis was 
required, the owner or operator must also conduct a corrective action analysis 
and develop an implementation schedule to complete the corrective action(s) as 
soon as practicable, but no more than 120 days following the measurement of 
landfill gas temperature greater than 145 degrees Fahrenheit. The owner or 
operator must submit the items listed in the applicable requirements as part of 
the next semiannual report. The owner or operator must keep records according 
to the rule. 

(iii) If corrective action is expected to take longer than 120 days to complete after 
the initial exceedance, the owner or operator must submit the root cause analysis, 
corrective action analysis, and corresponding implementation timeline to the 
Administrator, according to the applicable requirements. The owner or operator 
must keep records according to the rule. 

According to these requirements, the site is only required to submit the root cause 
analysis and corrective action analysis to the Administrator as part of an alternative 
timeline request for corrective actions that may take longer than 120 days from the 
initial exceedance date.  This alternative timeline request with the root cause analysis 
and corrective action analysis must be submitted within 75 days after the initial 
exceedance.  However, in accordance with requirements for the annual/semiannual 
report, if the exceedance takes more than 60 days to correct, the corrective action 
analysis should be included in the annual/semiannual report.  As such, for landfill gas 
collection components that are remediated after 15 days but before 60 days of the 
initial exceedance, the root cause analysis and corrective action analysis will not be 
submitted to the Agency. 

For remediation efforts that are corrected between 60-days and 120-days of the 
initial exceedance, the root cause and corrective action analyses will be submitted in 
the annual/semiannual report.  If, however, remediation efforts are expected to 
require more than 120 days, an alternative timeline request will be submitted by day 
75 and will include the root cause and corrective action analysis.   

If the site receives no agency response within 30 calendar-days of submittal of the 
alternative timeline request to the Agency, the site will assume the alternative 
timeline is approved and the exceedance and corresponding alternative timeline will 
not be considered a reportable deviation in subsequent Title V reports. 

7.2 Frequency to Update As-built Drawings  

The landfill is required to keep an up-to-date readily accessible plot map showing 
each existing and planned collector.  An up-to-date plot map is more commonly 
referred to as an as-built.   

40 CFR 60.39f(d) & §63.1983(d) Except as provided in the rule, each owner or 
operator subject to the provisions of this subpart must keep for the life of the collection 
system an up-to-date, readily accessible plot map showing each existing and planned 
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collector in the system and providing a unique identification location label for each 
collector. 

(1) Each owner or operator subject to the provisions of this subpart must keep up-to-
date, readily accessible records of the installation date and location of all newly 
installed collectors as specified under the rule. 

The as-built can only be generated for a landfill after construction projects that 
include upgrades and additions to the gas collection system are completed.  Since 
there is no defined frequency for preparing/updating an as-built of the gas collection 
system, the landfill will update the as-built on an annual basis in years that changes 
or construction of the gas collection system are performed.  

 

7.3 Establishment of a Higher Operating Value (HOV) for 
Temperature 

As established in the December 15, 2000 correspondence from Riverbend to ODEQ, 
and subsequently approved by ODEQ in December 16, 2005 correspondence, the 
procedure to establish a higher operating value for temperature is as follows: 

• Compare temperature, methane, and oxygen measurements to previous 
measurements and verify other parameters are in compliance, and have not 
deviated significantly from the previous readings (i.e. a significant decrease in 
methane may indicated consumption of fuel by combustion occurring inside 
the waste or consistently increasing temperatures may also indicate 
combustion). 

• Make any necessary adjustment so the wellhead for percent methane or 
ambient air indicators. 

• Measure and record percent carbon monoxide (CO) which is a byproduct of 
combustion.  This will be performed to verify that there is no combustion of 
fuel occurring within the landfill in the effective zone of the LFG collection 
device in question.  CO measurements will be collected utilizing a Draeger 
tube, which will be calibrated to read up to 1000 parts per million (ppm) of 
CO.  These readings are expected to show some level of CO existing in the 
landfill gas resulting from natural decomposition of waste that creates 
methane. 

• Once it has been verified that hazardous conditions due to above permitted well 
temperatures do not exist, Riverbend will continue to monitor and adjust the 
wellhead based on other parameters (vacuum, methane, etc.) and will 
continue to verify the absence of high CO readings on a quarterly basis as long 
as the well continues to operate above the permitted operating temperature 
of 55oC or 131oF or 145 oF under NESHAP AAAA. 
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7.4 Clarifications for Enhanced Monitoring 

7.4.1 Timing for Initiation 

The enhanced monitoring provisions of the NESHAP apply no later than September 
27, 2021, unless the site has elected to meet the requirements of the NESHAP before 
that date.  §63.1961(a)(5) states “you must initiate enhanced monitoring at each well 
with a measurement of landfill gas temperature greater than 62.8 degrees Celsius (145 
degrees Fahrenheit) as follows…(vii) The enhanced monitoring [in] this paragraph 
(a)(5) must begin 7 days after the first measurement of landfill gas temperature greater 
than 62.8 degrees Celsius (145 degrees Fahrenheit)…” 

The following two clarifications are necessary for this new requirement: 

First, the regulation as written requires a site to conduct enhanced monitoring after 
ANY occurrence of a temperature measurement in excess of 145°F.  The preamble to 
the NESHAP includes the following statement: “Enhanced monitoring begins 7 days 
after the first reading exceeding 145°F is recorded and continues until the measured 
wellhead operating temperature is 145°F or less, or an HOV is approved.”  

However, the preamble goes on to state the following: “Furthermore, the concern that 
the enhanced monitoring requirements would continue in perpetuity is 
unsubstantiated. First, landfills have up to 7 days to adjust the well to achieve a lower 
temperature before the enhanced monitoring requirements are triggered (40 CFR 
63.1961(a)(5)(vii)). Second, the enhanced monitoring can stop once the well 
temperature drops back to 145°F or less.” 

Additional monitoring and tuning can be performed during that 7-day period after 
the initial exceedance before enhanced monitoring activities are required.  If an 
exceedance is corrected within that 7-day period, enhanced monitoring will not be 
initiated for that well.     

Second, the regulation as written establishes a set date on the initiation of enhanced 
monitoring.  The phrase “must begin 7 days after the first measurement” requires a 
site to start the corrective actions exactly 7 days after the measurement, even if that 
date falls on a holiday, or a weekend.    The facility is proposing to initiate enhanced 
monitoring any time within 7 days of the initial measurement, unless the corrective 
actions taken within the first 7 days (as discussed above) reduce the well temperature 
to 145°F or less. 
 

7.4.2 Down-Well Monitoring 

The enhanced monitoring provisions of the NESHAP include the requirement to 
measure the temperature of the landfill gas every 10 vertical feet of the well on an 
annual basis for each wellhead with a gas temperature greater than 165°F.  Based on 
the facility’s understanding of this provision, the following provisions will apply for 
down-well monitoring: 
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• The requirement for annual down-well monitoring is understood to require 
that the monitoring be performed at least once at any time during the 12 
months following the first temperature measurement greater than 165°F. 

• The well will be shut off, and the wellhead removed, in order to perform down-
well monitoring.  Based on experience at other sites, down-well temperatures 
recorded while the well is operating are not representative due to heat 
transfer and mixing that occurs during gas extraction.  Shutting off the well 
prior to monitoring also reduces risk to the technician performing the 
monitoring.  Additional measures to ensure the technician’s safety will also be 
implemented as needed. 

• If conditions (i.e., temperature, gas quality, carbon monoxide, visual 
indicators, etc.) at the wellhead suggest that a subsurface fire is occurring, the 
well will be shut off in accordance with §60.763(b)(1) and §63.1958(b)(1).  To 
prevent potential oxygen intrusion and unnecessary risk to personnel, the 
wellhead will not be removed, and down-well temperature will not be 
measured, until data indicate the subsurface fire is no longer occurring.  In 
these cases, the status of the affected well will be reported in the semi-annual 
report in accordance with §63.1981(h)(8). 

• The liquid level in the well will be measured prior to temperature monitoring.  
To minimize the potential for damage to the temperature monitoring probe, 
the down-well temperature monitoring will terminate above the liquid level.   

 

7.4.3 Carbon Monoxide Measurement 

The NESHAP requires measurement of carbon monoxide (CO) during enhanced 
monitoring at affected wells using EPA Method 10 (§63.1961(a)(5)(vi)(A) and (B)).  
EPA Method 10 is a field method principally developed for measuring carbon 
monoxide from stationary combustion units by extracting continuous samples from 
an exhaust stack.  Use of this method at a landfill gas extraction well operating under 
vacuum presents numerous technical issues, and its use is not suitable for field or 
laboratory testing of carbon monoxide concentrations in raw landfill gas.   

At the time of this plan preparation, EPA has recently approved three alternative 
methods for CO monitoring: 

• Alt-143 ALTERNATIVE METHOD FOR THE FIELD DETERMINATION OF 
CARBON MONOXIDE CONCENTRATION IN LANDFILL GAS WELLHEADS 
UNDER 40 CFR 63, SUBPART AAAA  

• Alt-144 DETERMINATION OF CARBON MONOXIDE CONCENTRATION IN 
LANDFILL GAS WELLHEADS – GAS CHROMATOGRAPHIC MEASUREMENT 
(FID)  

• Alt-145 DETERMINATION OF CARBON MONOXIDE CONCENTRATION IN 
LANDFILL GAS WELLHEADS – GAS CHROMATOGRAPHIC MEASUREMENT 
(TCD)  
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RLC will utilize one of these methods or another EPA approved alternative if CO 
monitoring is required under AAAA. 

7.5 Certification of Prior Reports 

As described in §63.1981, the NESHAP does not require re-submittal of the following 
reports if they were previously submitted under 40 CFR part 60, subpart WWW; 40 
CFR part 60, subpart XXX; or a federal plan or EPA-approved and effective state plan 
or tribal plan that implements either 40 CFR part 60, subpart Cc or 40 CFR part 60, 
subpart Cf: 

• Design capacity report; 
• Amended design capacity report; 
• Initial NMOC emission rate report; 
• Initial or revised collection and control system design plan; 
• Closure report; 
• Equipment removal report; or  
• Initial performance test report.  

 
§63.1981 also notes, however, that “[Y]ou must include a statement certifying prior 
submission of the respective report(s) and the date of submittal in the first semi-annual 
report required in this section.”  This certification will be included, as applicable, in the 
first semi-annual report submitted after September 27, 2021.  If the facility elects to 
begin complying with the NESHAP before that date, the certification will be included 
in the first semi-annual report due after the date the facility began complying with 
the NESHAP provisions. 
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LANDFILL GAS GENERATION RATE MODELING 

 



 

 

LANDFILL GAS GENERATION AND RECOVERY 
NSPS requires that the k and Lo kinetic factors be those published by the most recent 
compilation of Air Pollutant Emission Factors (AP-42) or other site-specific values 
demonstrated to be appropriate by the Administrator. For this GCCS Design Plan, the United 
States Environmental Protection Agency’s (US EPA) Landfill Gas Emission Model (LandGEM) 
version 3.02 is being used to estimate landfill gas generation.   

Using both historical and projected annual waste disposal rates and default AP-42 k and Lo 
factors, the LandGEM model was used to project maximum landfill gas generation rates.  A 
collection efficiency factor of 75 percent was then applied to this generation rate assuming 
that the final collection system will capture 75 percent of all landfill gas generated.  This 
percentage is matches the percentage substantiated by AP-42 as being within the typical 
range of collection efficiency for landfills since the final cover will contain geosynthetics 
which should hold more gas in for collection.  The remaining 25% will be considered fugitive 
emissions. 

Historical disposal rates were obtained from landfill records.  Projected future disposal rates 
were developed based on the following assumptions prepared with input from landfill 
personnel: 

 Historical tonnages from 1982 to 2016 obtained from waste in place records and the 

10/5/17 XXX Initial Design Capacity and NMOC Emission Rate Report. 

 Historical tonnages for 2017-2020 based on waste records retained at the facility.    

 Assumption of 57,200 tons of degradable waste projected to be disposed from 2021 

through closure. 

 Anticipated closure in 2029 based on current waste projections.    

The historic and projected future disposal rates developed for the landfill are shown in the 
model results included in this Appendix.  Based on the model results, the following 
conclusions can be drawn:  

 The projected maximum landfill gas generation rate is approximately 3,445 scfm 

(standard cubic feet per minute), which occurred in 2017 due to a reduction in filling.   

 Based on the model inputs the gas generation is relatively steady through to closure.  

Riverbend is projected to collect 75% of the LFG generated or 2,584 scfm.   

 However, to conservatively size header/lateral conveyance piping a factor of safety 

of 1.2 has been applied; therefore, a flow rate of 3,100 scfm is used to size the piping 

system.   

It is important to note that these design values are conservative, as flows measured since 
2017 have been less than the modeled value assuming a 75% collection efficiency.  This is 
likely due to overestimation by the LandGEM model as well as site specific conditions at 
Riverbend.   Through a Title V permit modification in 2020, Riverbend has obtained approval 
from ODEQ to use different LandGEM model input parameters to periodically estimate 
landfill gas generation potential.  These parameters are based on actual conditions at 



 

 

at Riverbend and suggest lower peak flows than those used for the design basis in this Plan, 
again reinforcing that the design is conservative. 

 



LFG LFG
Disposal Refuse Disposal Refuse Generation Collection

Rate In-Place Rate In-Place Rates Rates
Year (tons/yr) (tons) (Mg/yr) (Mg) (cfm) (cfm)

1982 200,000 0 181,437 0 0 0
1983 200,000 200,000 181,437 181,437 96 72
1984 200,000 400,000 181,437 362,874 188 141
1985 200,000 600,000 181,437 544,311 277 208
1986 200,000 800,000 181,437 725,748 362 271
1987 200,000 1,000,000 181,437 907,185 444 333
1988 200,000 1,200,000 181,437 1,088,622 522 392
1989 200,000 1,400,000 181,437 1,270,059 598 448
1990 200,000 1,600,000 181,437 1,451,496 670 503
1991 200,000 1,800,000 181,437 1,632,933 740 555
1992 194,688 2,000,000 176,618 1,814,369 807 605
1993 203,785 2,194,688 184,871 1,990,987 869 652
1994 188,618 2,398,473 171,111 2,175,858 933 699
1995 292,690 2,587,091 265,524 2,346,969 987 740
1996 329,798 2,879,781 299,188 2,612,493 1,088 816
1997 412,899 3,209,579 374,576 2,911,681 1,204 903
1998 468,998 3,622,478 425,468 3,286,257 1,355 1,016
1999 301,671 4,091,476 273,671 3,711,725 1,527 1,145
2000 348,588 4,393,147 316,234 3,985,396 1,612 1,209
2001 357,667 4,741,735 324,470 4,301,630 1,716 1,287
2002 405,381 5,099,402 367,755 4,626,100 1,820 1,365
2003 403,950 5,504,783 366,457 4,993,855 1,944 1,458
2004 435,536 5,908,733 395,112 5,360,312 2,061 1,546
2005 454,718 6,344,269 412,513 5,755,424 2,189 1,642
2006 505,297 6,798,987 458,398 6,167,937 2,322 1,741
2007 533,137 7,304,284 483,654 6,626,335 2,473 1,855
2008 495,507 7,837,421 449,516 7,109,989 2,632 1,974
2009 440,705 8,332,928 399,801 7,559,505 2,767 2,075
2010 459,916 8,773,633 417,229 7,959,306 2,870 2,152
2011 443,310 9,233,549 402,164 8,376,535 2,978 2,234
2012 422,124 9,676,859 382,944 8,778,699 3,074 2,306
2013 425,021 10,098,983 385,573 9,161,643 3,156 2,367
2014 389,975 10,524,004 353,779 9,547,216 3,236 2,427
2015 400,640 10,913,979 363,454 9,900,995 3,297 2,473
2016 452,289 11,314,619 410,310 10,264,450 3,360 2,520
2017 154,558 11,766,908 140,213 10,674,759 3,445 2,584
2018 86,983 11,921,466 78,910 10,814,972 3,384 2,538
2019 45,169 12,008,449 40,977 10,893,882 3,293 2,470
2020 55,520 12,053,618 50,367 10,934,858 3,186 2,389
2021 57,200 12,109,138 51,891 10,985,225 3,088 2,316
2022 57,200 12,166,338 51,891 11,037,116 2,994 2,245
2023 57,200 12,223,538 51,891 11,089,007 2,904 2,178
2024 57,200 12,280,738 51,891 11,140,898 2,818 2,113
2025 57,200 12,337,938 51,891 11,192,789 2,735 2,051
2026 57,200 12,395,138 51,891 11,244,680 2,655 1,991
2027 57,200 12,452,338 51,891 11,296,571 2,578 1,934
2028 57,200 12,509,538 51,891 11,348,462 2,504 1,878

LANDGEM SUMMARY FOR FINAL BUILDOUT
RIVERBEND LANDFILL CO.  -  McMINNVILLE, OREGON



LFG LFG
Disposal Refuse Disposal Refuse Generation Collection

Rate In-Place Rate In-Place Rates Rates
Year (tons/yr) (tons) (Mg/yr) (Mg) (cfm) (cfm)

LANDGEM SUMMARY FOR FINAL BUILDOUT
RIVERBEND LANDFILL CO.  -  McMINNVILLE, OREGON

2029 1,031 12,566,738 935 11,400,353 2,434 1,825
2030 12,567,769 0 11,401,288 2,339 1,754

MAX GENERATED LFG = 3,445 scfm in 2017
MAX COLLECTED LFG = 2,584 scfm in 2017 assuming a collection efficiency cited below 

LFG Rate for Calculations = 3,101 scfm (assumes a factor of safety of 1.2)

NMOC Concentration in LFG:
Methane Content in LFG:

Collection Efficiency:

595 ppmv  (AP-42 Section 2.4) 
50% (AP-42)
75% (AP-42)

Decay Rate Constant: 0.04 (AP-42)
Ultimate Methane Recovery Rate: 3,203.7                ft3/ton  (AP-42)

100 cu m/Mg
NOTES:  
1.)  Tonnages from 1982 to 2016 obtained from the 10/5/17 XXX Initial Design Capacity and NMOC Emission Rate Report
2.)  2017-2021 tonnage from Riverbend based on MSW and C&D received at the site
3.)  Closure year and projected annual filling rates as provided by Riverbend.
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CONDENSATE GENERATION CALCULATIONS 



 

 

CONDENSATE GENERATION 
The condensate will flow to one of several condensate sumps (i.e. engineered low points) 
throughout the landfill gas collection and control system.  Appendix B provides a typical 
condensate sump detail.  The pumps within each condensate sump should be sized 
accordingly for the portion of the overall condensate flow that each sump will likely be 
required to accommodate.  For early stages of design, the pumps should be slightly 
oversized until actual field generation quantities can be examined against the values 
calculated here.  In addition to designing the ultimate pump capacity, each pump must be 
checked to assure that it can pump to the elevation required and pump against the 
anticipated friction losses in the discharge pipe.  It is not believed that liquid management 
will have an impact on the landfill gas collection and control system since collected 
condensate should, in theory, slightly decrease as moisture is removed from the landfill.   
 
Included in this Appendix is a summary of the calculations that were utilized to determine 
the potential condensate generation from Riverbend.  The condensate generation is 
dependent on the temperature of the landfill gas at the blower inlet.  A range of potential 
blower inlet temperatures were utilized to estimate condensate generation rates.  The 
highest potential condensate generation will occur when the blower inlet temperatures is 
the lowest, causing the largest temperature drop in the collection system piping.  With a 
minimum blower inlet temperature of 30oF, the potential maximum condensate generation 
rate is approximately 1,444 gallons per day.  For the complete range of potential 
condensate generations rates refer to the attached summary sheet. 



APPENDIX A-2.  CONDENSATE GENERATION CALCULATIONS

RIVERBEND LANDFILL CO. - McMINNVILLE, OREGON

CLIENT PROJECT JOB NO.

Riverbend Landfill Co. GCCS Design Plan - XXX  

SUBJECT BY DATE

CONDENSATE GENERATION CALCULATIONS Lindsey Kennelly 7/5/2018

CHECKED DATE

OBJECTIVE:  Calculate the condensate generated at maximum collection rates.

Assumptions/Design Criteria:
1.) Relative to the header/lateral piping network, the gas is warmest at the extraction wellhead.
2.) The temperature of the LFG being transported through the pipe network will tend to stabilize at or near the 

ground temperature.
3.) The LFG temperature at the blower inlet is a function of the distance traveled in buried pipe and the thermal

conductivity of buried pipe.
4.) Though work at the blower provides minimal compression of the LFG, additional condensate generated due to

the heat of compression is not expected.
5.) No correction for gas gravity is included in this condensate generation calculation.

Condensate Generation Formula:

CG = Q x (WHDWVC - BIWVC) x 1,440

8.34 x 10
6

CG = Estimated Condensate Generation (GPD)

Q = Total Site Design LFG Flow Rate at Buildout (scfm)

WHDWVC = Water Vapor Content of LFG at the Wellhead (lbm/MMscf)

BIWVC = Water Vapor Content of LFG at the Blower Inlet (lbm/MMscf)

rwater = 8.34 lb/gal

Time = 1,440 minutes/day

Site Assumptions

WHDWVC = 3,000 lbm/MMscf at 100
o
F, which is the typicall gas temperature at the wellhead

Q = 3,100 scfm

Avg. Wellhead Temp = 100 °F

Blower Inlet 

Temperature BIWVC

Condensate 

Generated

(°F) (lbm/MMscf) (gal/day)

30 300 1,444
40 400 1,391
60 800 1,177
70 1,000 1,070
80 1,600 749
90 2,200 428

MAXIMUM CONDENSATE GENERATION RATE = 1,444 gal/day
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Riverbend Landfill Co. GCCS Design Plan - XXX  
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CONDENSATE GENERATION CALCULATIONS Lindsey Kennelly 7/5/2018
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SOURCE:  
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PRESSURE DROP ANALYSIS 

A hydraulic analysis was performed on the proposed pipe network to verify that it could 
adequately handle the LFG that may be generated from the entire permitted waste footprint.  
To ensure that the proposed pipe network was adequately designed to convey the LFG at full 
build-out and the interim phases of construction, the hydraulic analysis was performed on the 
final build-out GCCS network and on the cross-over loops at interim conditions.  This evaluation 
was performed using the PIPE-FLO Professional (PIPE-FLO) model.    
 
PIPE-FLO was developed by Engineered Software, Inc. and is modeling program for fluid 
distribution systems.  The program uses the Darcy-Weisbach equation for head losses related to 
incompressible flow and the Ideal Gas Law for pressure-temperature-density relationships.  The 
program balances the wellfield and computes variations in the friction factor with changes in 
temperature more rigorously than manual calculations.   
 
In order to operate the PIPE-FLO model the following information must be obtained: 
 

• Pipeline inside diameter (ID) (adjusted by user to meet maximum allowable velocities 
and friction losses); 

• Pipeline length (measured from layout map); 
• Roughness within the pipeline (150, based on smooth HDPE pipe); 
• Landfill gas flow rate into the system at each extraction well or node; 
• Landfill gas operating temperature (T = 110  ̊F); 
• Density of landfill gas (0.03292 lb/ft3); 
• Specific heat capacity (0.5434 BTU/lb  ̊F); 
• Ratio of specific heats (k = Cp/Cv = 1.298); 
• Viscosity of landfill gas (µ = 0.01166 cP); and 
• Acceleration of gravity constant (gC = 32.17 lbM*ft/lbF*sec2). 

 
The modeled landfill gas flow rates are as follows: 

• The peak LFG generation rate was calculated to be 3,445 scfm; however since the 

landfill is projected to only collect 75% of the LFG generated 2,584 scfm would be an 

accurate design basis for the pipe sizing calculations.  

• To ensure that pipe sizing is adequate, a factor of safety of 1.2 has been applied, 

bringing the design flow for the GCCS to 3,100 scfm. Based on the aforementioned 

information and general understanding of landfill development, the total LFG flow is 

divided into varying amounts at each extraction wellhead over the life of the site. 

PIPE-FLO allows the user to input the piping network to scale in an AutoCAD format.  Once all 
of the required information is in the program, the user can begin to evaluate the GCCS.  
Analysis of the GCCS is an iterative process in which the initial design must be based on the 
engineering judgment of the user.  Once the results of the initial model are reviewed, the 
iterative process begins by balancing the piping network to control LFG velocity, pressure drop, 
and pipe diameter for various segments of the GCCS.   
 
The initial flow rates and their input locations remain constant throughout this process.  
Typically, the main factor adjusted for each iteration is the pipe diameter.  The inside pipe 
diameter establishes the LFG velocity and pressure drop in each pipe segment.  Once the 



 

 

velocities in the system piping and the vacuum pressure remaining at the furthest node meet 
design criteria, the user may proceed with finalizing the GCCS design.  
 
The design criteria for used the header system were: 
 

Maximum Pressure Drop 1-inch of water column per 100 feet of 
pipeline 

 
Minimum Vacuum at Most Remote Well 15 inches of water column 

 
The PIPE-FLO output files show that there is a total system pressure drop of approximately 15 
inches of water column from the landfill blower (which is assumed to have a vacuum of 60 
inches of water column) to the most remote well such that a minimum of 15 inches of water 
column of vacuum is available at the most remote well.   
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Appendix A-3 Pressure Drop Analysis Results (PipeFLO Output)

Riverbend Landfill - McMinneville, Oregon

Name
Length 

(ft)

Velocity 

(ft/s)

dp 

("H2O)
From

From Elevation 

(ft)

From Pressure 

(" H2O)
To To Elevation (ft)

To Pressure 

(" H2O)
Minor Losses

Pipe 26 67.2 40.11 0.1620 Node 68 160.8 -79.41 Node 22 158 -79.58 --

Pipe 27 21.1 38.62 0.0997 Input 21 163.8 -79.31 Node 68 160.8 -79.41 0.4733

Pipe 24 52.4 38.49 0.1862 Input 22 150 -79.78 Node 2 150 -79.96 0.7373

Pipe 25 51.53 37.23 0.2001 Node 22 158 -79.58 Input 22 150 -79.78 0.9992

Pipe 5 376.9 22.56 0.4099 Input 1 148 -78.72 Node 3 142 -79.13 1.893

Pipe 23 355.3 19.81 0.1784 Input 16 151 -79.6 Input 22 150 -79.78 0.2458

Pipe 18 260.5 19.45 0.1772 Input 7 146 -78.93 Node 16 144 -79.1 --

Pipe 1 1 18.81 0.0002 Sizing Pump 1 150 80 Plant 150 80 --

Pipe 2 1 18.81 0.0002 Node 78 150 -80 Sizing Pump 1 150 -80 --

Pipe 84 69.3 18.81 0.0278 Node 1 150 -79.97 Node 78 150 -80 0.3349

Pipe 3 38.3 18.81 0.0093 Node 2 150 -79.96 Node 1 150 -79.97 --

Pipe 22 108 17.18 0.0726 Input 9 152.5 -79.53 Input 16 151 -79.6 1.475

Pipe 17 387.3 15.9 0.2071 Input 6 145 -78.72 Input 7 146 -78.93 0.2104

Pipe 4 2640 13.75 0.8281 Node 3 142 -79.13 Node 2 150 -79.96 5.825

Pipe 21 570.3 13.02 0.2016 Node 18 146 -79.32 Input 9 152.5 -79.53 1.917

Pipe 20 345.4 13.02 0.1249 Input 8 145 -79.2 Node 18 146 -79.32 2.458

Pipe 16 219.3 12.94 0.0879 Input 5 144.2 -78.63 Input 6 145 -78.72 0.3944

Pipe 19 476 9.757 0.0943 Node 16 144 -79.1 Input 8 145 -79.2 2.507

Pipe 64 474.5 8.019 -0.4680 Input 11 280 -79.91 Node 56 192.5 -79.45 0.7865

Pipe 63 55.43 8.019 -0.0186 Node 56 192.5 -79.45 Node 57 188.4 -79.43 --

Pipe 59 10.02 8.019 -0.0021 Node 58 166.9 -79.32 Node 59 166.4 -79.32 --

Pipe 58 35.34 8.019 -0.0077 Node 59 166.4 -79.32 Input 21 163.8 -79.31 0.7373

Pipe 62 73.25 8.019 -0.0295 Node 57 188.4 -79.43 Node 76 182.2 -79.4 --

Pipe 61 34.22 8.019 -0.0127 Node 76 182.2 -79.4 Node 77 179.5 -79.39 --

Pipe 60 134.4 8.019 -0.0615 Node 77 179.5 -79.39 Node 58 166.9 -79.32 --

Pipe 6 1054 7.768 0.1776 Input 2 144 -78.55 Input 1 148 -78.72 0.6837

Pipe 14 150.8 7.475 0.0223 Input 15 145 -78.59 Node 12 144 -78.61 1.578

Pipe 15 152.1 7.475 0.0239 Node 12 144 -78.61 Input 5 144.2 -78.63 0.4733

Pipe 13 286.8 6.292 0.0193 Input 14 146.5 -78.57 Input 15 145 -78.59 --

Pipe 129 106.4 6.276 0.0110 Node 122 152 -79.59 Input 16 151 -79.6 --

Pipe 130 290.7 6.276 0.0107 Node 22 158 -79.58 Node 122 152 -79.59 --

Pipe 67 498.8 5.502 -0.0129 Node 69 178.9 -79.43 Node 68 160.8 -79.41 2.317

Pipe 28 47.63 5.483 -0.0512 Node 73 173.2 -79.37 Input 21 163.8 -79.31 0.263

Pipe 29 54.45 5.483 -0.0565 Node 23 183.5 -79.42 Node 73 173.2 -79.37 0.2104

Pipe 117 50.8 5.474 0.0069 Input 20 280 -79.93 Node 110 280.5 -79.94 --

Pipe 33 453.9 5.474 -0.1454 Node 110 280.5 -79.94 Node 75 250 -79.8 0.2104

Pipe 30 63.8 5.474 -0.0924 Node 74 200 -79.51 Node 23 183.5 -79.42 0.263

Pipe 31 83.31 5.474 -0.1289 Node 24 223 -79.64 Node 74 200 -79.51 0.4207

Pipe 32 99.55 5.474 -0.1521 Node 75 250 -79.8 Node 24 223 -79.64 0.2104

Pipe 34 75.45 5.339 0.0010 Node 31 280.8 -79.93 Input 20 280 -79.93 0.7373

Pipe 35 91.61 5.339 0.0042 Node 32 280.8 -79.93 Node 31 280.8 -79.93 --

Pipe 36 41.88 5.339 0.0026 Node 33 280.7 -79.93 Node 32 280.8 -79.93 --

Pipe 37 7.4 5.339 0.0004 Node 34 280.7 -79.93 Node 33 280.7 -79.93 --

Pipe 38 85.6 5.339 0.0035 Node 35 280.8 -79.92 Node 34 280.7 -79.93 --

Pipe 39 77.8 5.339 0.0031 Input 17 280.9 -79.92 Node 35 280.8 -79.92 --

Pipe 83 78.8 4.856 -0.0076 Input 18 144.5 -79.14 Node 3 142 -79.13 1.052

Pipe 76 148.8 4.28 0.2290 Input 4 143 -78.54 Node 62 179.9 -78.76 1.42

Pipe 78 85.2 4.28 0.0173 Node 63 218.5 -79 Node 64 220.6 -79.02 0.2104

Pipe 77 138 4.28 0.2361 Node 62 179.9 -78.76 Node 63 218.5 -79 0.2104

Pipe 79 33.7 4.28 0.0016 Node 64 220.6 -79.02 Node 65 220.6 -79.02 --

Pipe 80 161.9 4.28 0.1260 Node 65 220.6 -79.02 Node 66 240.4 -79.15 0.2104

Pipe 81 300.6 4.28 0.0088 Node 66 240.4 -79.15 Node 67 239.3 -79.15 0.2104

Pipe 82 815.9 4.28 -0.5216 Node 67 239.3 -79.15 Input 5 144.2 -78.63 1.21

Pipe 11 195.6 3.334 0.0271 Input 13 142.5 -78.53 Node 9 146 -78.56 --

Pipe 12 89.73 3.334 0.0059 Node 9 146 -78.56 Input 14 146.5 -78.57 --

Pipe 69 448.5 3.263 0.0745 Node 71 180 -79.38 Node 70 188.5 -79.45 1.139

Pipe 70 465.4 3.263 0.2353 Input 18 144.5 -79.14 Node 71 180 -79.38 0.911

Pipe 68 633.3 3.245 -0.0247 Node 70 188.5 -79.45 Node 69 178.9 -79.43 0.4555

Pipe 7 34.77 3.035 -0.0046 Input 3 145 -78.55 Input 2 144 -78.55 0.3944

Pipe 71 520.6 2.592 -0.4255 Node 27 217.5 -79.57 Input 18 144.5 -79.14 0.9831

Pipe 72 38.2 2.592 -0.0400 Input 19 224.3 -79.61 Node 27 217.5 -79.57 --

Pipe 73 67.85 2.592 -0.0923 Node 29 240 -79.7 Input 19 224.3 -79.61 --

Pipe 74 159.2 2.592 -0.2282 Node 30 278.8 -79.93 Node 29 240 -79.7 --

Pipe 75 31.6 2.592 -0.0061 Input 20 280 -79.93 Node 30 278.8 -79.93 0.7373

Pipe 8 369.4 1.852 0.0164 Input 4 143 -78.54 Input 3 145 -78.55 0.6574

Pipe 10 210.8 1.559 0.0018 Input 12 142.5 -78.53 Input 13 142.5 -78.53 --

Pipe 66 376.4 0.7622 -0.0039 Input 17 280.9 -79.92 Node 55 280.1 -79.92 0.639

Pipe 65 7.5 0.7622 -0.0008 Node 55 280.1 -79.92 Input 11 280 -79.91 --

Pipe 49 249 0.2644 -0.0072 Node 45 281.9 -79.93 Node 46 280.7 -79.92 --

Pipe 48 176.3 0.2644 0.1485 Node 44 256.9 -79.78 Node 45 281.9 -79.93 --

Pipe 50 64.95 0.2644 -0.0028 Node 46 280.7 -79.92 Node 47 280.2 -79.92 --

Pipe 51 75.28 0.2644 -0.0011 Node 47 280.2 -79.92 Node 48 280 -79.91 0.2104

Pipe 52 61.12 0.2644 0.0006 Node 48 280 -79.91 Node 49 280.1 -79.92 --

Pipe 53 115.4 0.2644 0.0024 Node 49 280.1 -79.92 Node 50 280.5 -79.92 --

Pipe 54 120.8 0.2644 -0.0020 Node 50 280.5 -79.92 Node 51 280.2 -79.92 --

Pipe 55 123.6 0.2644 -0.0004 Node 51 280.2 -79.92 Node 52 280.1 -79.92 --

Pipe 56 123.5 0.2644 -0.0001 Node 52 280.1 -79.92 Node 53 280.1 -79.92 --

Pipe 57 16.9 0.2644 -0.0003 Node 53 280.1 -79.92 Input 11 280 -79.91 0.7889



Appendix A-3 Pressure Drop Analysis Results (PipeFLO Output)

Riverbend Landfill - McMinneville, Oregon

Name
Length 

(ft)

Velocity 

(ft/s)

dp 

("H2O)
From

From Elevation 

(ft)

From Pressure 

(" H2O)
To To Elevation (ft)

To Pressure 

(" H2O)
Minor Losses

Pipe 9 168.5 0.2158 0.0030 Input 12 142.5 -78.53 Input 4 143 -78.54 0.263

Pipe 40 232.6 0.1327 -0.0047 Input 17 280.9 -79.92 Node 37 280.1 -79.91 0.9831

Pipe 41 31.98 0.1327 -0.0001 Node 37 280.1 -79.91 Node 38 280.1 -79.91 0.2458

Pipe 42 240.6 0.1327 0.0001 Node 38 280.1 -79.91 Node 39 280.1 -79.91 --

Pipe 43 180.6 0.1327 0.0037 Node 39 280.1 -79.91 Node 40 280.7 -79.92 --

Pipe 44 47.1 0.1327 0.0016 Node 40 280.7 -79.92 Node 41 281 -79.92 0.1966

Pipe 46 117.5 0.1327 0.0005 Node 42 280.6 -79.92 Node 43 280.7 -79.92 --

Pipe 47 206.2 0.1327 -0.1412 Node 43 280.7 -79.92 Node 44 256.9 -79.78 0.3933

Pipe 45 124.8 0.1327 -0.0024 Node 41 281 -79.92 Node 42 280.6 -79.92 --

Pipe 116 72.5 0.01821 0.1157 Node 70 188.5 -79.45 Node 109 208 -79.57 0.427

Pipe 115 166 0.01821 0.0556 Node 109 208 -79.57 Node 108 217.4 -79.62 0.2277

Pipe 114 77.42 0.01821 0.0969 Node 108 217.4 -79.62 Node 107 233.7 -79.72 0.2277

Pipe 113 77.8 0.01821 0.0968 Node 107 233.7 -79.72 Node 106 250 -79.82 0.2277

Pipe 112 180.5 0.01821 -0.2693 Node 106 250 -79.82 Node 105 204.6 -79.55 0.6548

Pipe 111 63.4 0.01821 -0.0583 Node 105 204.6 -79.55 Node 104 194.8 -79.49 --

Pipe 110 91.6 0.01821 -0.0671 Node 104 194.8 -79.49 Node 23 183.5 -79.42 1.281

Pipe 85 68.7 0 0.1492 Input 1 148 -78.72 Node 79 173.1 -78.87 0.7889

Pipe 86 6.5 0 0.0027 Node 79 173.1 -78.87 Node 80 173.6 -78.88 0.7889

Pipe 87 139.9 0 0.0485 Node 80 173.6 -78.88 Node 81 181.8 -78.93 --

Pipe 88 101.6 0 0.0543 Node 81 181.8 -78.93 Node 82 190.9 -78.98 --

Pipe 89 114.7 0 0.0672 Node 82 190.9 -78.98 Node 83 202.2 -79.05 --

Pipe 90 20.8 0 0.0122 Node 83 202.2 -79.05 Node 84 204.3 -79.06 0.2104

Pipe 91 107.3 0 -0.0216 Node 84 204.3 -79.06 Node 85 200.6 -79.04 --

Pipe 92 186.7 0 0.1062 Node 79 173.1 -78.87 Node 86 191 -78.98 0.7889

Pipe 93 68.7 0 0.0496 Node 86 191 -78.98 Node 87 199.4 -79.03 --

Pipe 94 54.8 0 0.0350 Node 87 199.4 -79.03 Node 88 205.3 -79.06 0.263

Pipe 95 111 0 0.0754 Node 88 205.3 -79.06 Node 89 218 -79.14 --

Pipe 96 44.9 0 0.0356 Node 89 218 -79.14 Node 90 224 -79.18 --

Pipe 97 149.1 0 0.1834 Input 2 144 -78.55 Node 91 174.9 -78.73 0.7889

Pipe 98 54.7 0 0.0851 Node 91 174.9 -78.73 Node 92 189.2 -78.82 --

Pipe 99 13.9 0 0.0226 Node 92 189.2 -78.82 Node 93 193 -78.84 --

Pipe 100 13.9 0 0.0205 Node 93 193 -78.84 Node 94 196.5 -78.86 --

Pipe 101 13.4 0 0.0208 Node 94 196.5 -78.86 Node 95 200 -78.88 0.2277

Pipe 102 91.9 0 0.1899 Node 95 200 -78.88 Node 96 232 -79.07 0.2277

Pipe 103 65.2 0 0.0148 Input 9 152.5 -79.53 Node 97 155 -79.54 1.183

Pipe 104 102.8 0 -0.0237 Node 97 155 -79.54 Node 98 151 -79.52 --

Pipe 105 129.7 0 0.0000 Node 98 151 -79.52 Node 99 151 -79.52 --

Pipe 106 116.9 0 -0.0059 Node 99 151 -79.52 Node 100 150 -79.51 --

Pipe 107 151.4 0 -0.0178 Node 100 150 -79.51 Node 101 147 -79.49 0.2104

Pipe 108 31.6 0 0.0000 Node 101 147 -79.49 Node 102 147 -79.49 --

Pipe 109 62.33 0 0.0059 Node 102 147 -79.49 Node 103 148 -79.5 --

Pipe 118 107.1 0 0.2108 Node 87 199.4 -79.03 Node 111 234.9 -79.24 0.854

Pipe 119 65 0 0.1281 Node 111 234.9 -79.24 Node 112 256.5 -79.37 --

Pipe 120 65 0 0.0474 Node 112 256.5 -79.37 Node 113 264.5 -79.42 --

Pipe 121 16.8 0 0.0020 Node 37 280.1 -79.91 Node 114 280.4 -79.92 --

Pipe 122 83.47 0 0.0016 Node 114 280.4 -79.92 Node 115 280.7 -79.92 0.854

Pipe 123 91.29 0 0.0020 Node 115 280.7 -79.92 Node 116 281 -79.92 --

Pipe 124 29.85 0 0.0005 Node 116 281 -79.92 Node 117 281.1 -79.92 --

Pipe 125 36.26 0 0.0000 Node 114 280.4 -79.92 Node 118 280.4 -79.92 0.854

Pipe 126 111.6 0 -0.0006 Node 118 280.4 -79.92 Node 119 280.3 -79.92 --

Pipe 127 248.1 0 0.1515 Input 8 145 -79.2 Node 120 170.5 -79.35 1.788

Pipe 128 162.6 0 -0.0415 Node 121 159 -79.63 Node 122 152 -79.59 2.135



Pipe 1

Ø: 30 in
L: 1 ft

Pipe 66
Ø: 18 in
L: 376.4 ft

Pipe 65
Ø: 18 in
L: 7.5 ft

Pipe 64
Ø: 18 in

L: 474.5 ft

Pipe 63
Ø: 18 in

L: 55.43 ft

Pipe 59
Ø: 18 in

L: 10.02 ft

Pipe 58
Ø: 18 in
L: 35.34 ft

Pipe 62
Ø: 18 in

L: 73.25 ft

Pipe 61
Ø: 18 in
L: 34.22 ft

Pipe 60

Ø: 18 in
L: 134.4 ft

Pipe 2

Ø: 30 in
L: 1 ft

Pipe 84
Ø: 30 in
L: 69.3 ft

Pipe 3
Ø: 30 in

L: 38.3 ft

Pipe 25
Ø: 12 in
L: 51.53 ft

Pipe 26
Ø: 12 in
L: 67.2 ft

Pipe 27
Ø: 12 in

L: 21.1 ft

Pipe 7
Ø: 12 in
L: 34.77 ft

Pipe 8
Ø: 12 in
L: 369.4 ft

Pipe 10
Ø: 12 in

L: 210.8 ft

Pipe 11
Ø: 12 in

L: 195.6 ft

Pipe 12

Ø: 12 in
L: 89.73 ft

Pipe 13
Ø: 12 in
L: 286.8 ft

Pipe 14
Ø: 12 in
L: 150.8 ft

Pipe 24
Ø: 18 in
L: 52.4 ft

Pipe 76
Ø: 12 in

L: 148.8 ft

Pipe 78
Ø: 12 in
L: 85.2 ft

Pipe 77
Ø: 12 in

L: 138 ft

Pipe 79
Ø: 12 in

L: 33.7 ft

Pipe 80

Ø: 12 in
L: 161.9 ft

Pipe 81
Ø: 12 in
L: 300.6 ft

Pipe 40
Ø: 18 in

L: 232.6 ft

Pipe 41
Ø: 18 in
L: 31.98 ft

Pipe 42
Ø: 18 in

L: 240.6 ft
Pipe 43
Ø: 18 in

L: 180.6 ft

Pipe 44
Ø: 18 in
L: 47.1 ft

Pipe 85
Ø: 12 in

L: 68.7 ft

Pipe 86
Ø: 12 in

L: 6.5 ft
Pipe 87
Ø: 12 in

L: 139.9 ft

Pipe 88
Ø: 12 in
L: 101.6 ft

Pipe 89
Ø: 12 in

L: 114.7 ft

Pipe 90
Ø: 12 in

L: 20.8 ft

Pipe 91

Ø: 12 in
L: 107.3 ft

Pipe 92
Ø: 12 in
L: 186.7 ft

Pipe 93
Ø: 12 in

L: 68.7 ft

Pipe 94
Ø: 12 in
L: 54.8 ft

Pipe 95
Ø: 8 in

L: 111 ft Pipe 96

Ø: 8 in
L: 44.9 ft

Pipe 97

Ø: 12 in
L: 149.1 ft

Pipe 98
Ø: 12 in

L: 54.7 ft

Pipe 99
Ø: 12 in
L: 13.9 ft

Pipe 100

Ø: 8 in
L: 13.9 ft

Pipe 101
Ø: 8 in
L: 13.4 ft

Pipe 102
Ø: 8 in
L: 91.9 ft

Pipe 103
Ø: 12 in

L: 65.2 ft Pipe 104
Ø: 12 in
L: 102.8 ft Pipe 105

Ø: 12 in

L: 129.7 ft Pipe 106
Ø: 12 in

L: 116.9 ft
Pipe 107
Ø: 12 in
L: 151.4 ft

Pipe 108

Ø: 12 in
L: 31.6 ft

Pipe 109

Ø: 12 in
L: 62.33 ft

Pipe 118
Ø: 8 in

L: 107.1 ft

Pipe 119
Ø: 8 in

L: 65 ft

Pipe 120

Ø: 8 in
L: 65 ft

Pipe 121
Ø: 8 in
L: 16.8 ft

Pipe 122

Ø: 8 in
L: 83.47 ft

Pipe 123
Ø: 8 in

L: 91.29 ft

Pipe 124
Ø: 8 in

L: 29.85 ft

Pipe 125

Ø: 8 in
L: 36.26 ft

Pipe 126
Ø: 8 in

L: 111.6 ft

Pipe 127
Ø: 12 in
L: 248.1 ft

Pipe 128
Ø: 8 in

L: 162.6 ft

Pipe 129
Ø: 8 in

L: 106.4 ft

Pipe 71
Ø: 18 in

L: 520.6 ft

Pipe 72
Ø: 18 in

L: 38.2 ft

Pipe 73

Ø: 18 in
L: 67.85 ft

Pipe 74

Ø: 18 in
L: 159.2 ft

Pipe 75
Ø: 18 in

L: 31.6 ft
Pipe 34
Ø: 18 in
L: 75.45 ft

Pipe 35
Ø: 18 in
L: 91.61 ft

Pipe 36
Ø: 18 in
L: 41.88 ft

Pipe 37
Ø: 18 in

L: 7.4 ft

Pipe 38
Ø: 18 in

L: 85.6 ft

Pipe 39

Ø: 18 in
L: 77.8 ft

Pipe 67

Ø: 6 in
L: 498.8 ft

P
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Pipe 117
Ø: 12 in
L: 50.8 ft

Pipe 33

Ø: 12 in
L: 453.9 ft

Pipe 116
Ø: 8 in

L: 72.5 ft

Pipe 115

Ø: 8 in
L: 166 ft

Pipe 114
Ø: 8 in

L: 77.42 ft

Pipe 113
Ø: 8 in
L: 77.8 ft

Pipe 112
Ø: 8 in

L: 180.5 ft

Pipe 111
Ø: 8 in

L: 63.4 ft

Pipe 110
Ø: 8 in

L: 91.6 ft

Pipe 83
Ø: 12 in
L: 78.8 ft

Pipe 9
Ø: 12 in

L: 168.5 ft

Pipe 5
Ø: 12 in

L: 376.9 ft

Pipe 46
Ø: 18 in

L: 117.5 ft

Pipe 49

Ø: 12 in
L: 249 ft

Pipe 47
Ø: 18 in
L: 206.2 ft

Pipe 23
Ø: 18 in
L: 355.3 ft

Pipe 21

Ø: 18 in
L: 570.3 ft

Pipe 22

Ø: 18 in
L: 108 ft

Pipe 20
Ø: 18 in
L: 345.4 ft

P
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e 
6
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Ø
: 

8
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L
:  

4
4
8
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Pipe 70

Ø: 8 in
L: 465.4 ft

Pipe 28
Ø: 12 in

L: 47.63 ft

Pipe 29
Ø: 12 in
L: 54.45 ft

Pipe 30

Ø: 12 in
L: 63.8 ft

Pipe 31
Ø: 12 in
L: 83.31 ft

Pipe 32

Ø: 12 in
L: 99.55 ft

P
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e
 4

Ø
: 

1
8
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L:
 2

6
4
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t

Pipe 15
Ø: 12 in
L: 152.1 ft

Pipe 16

Ø: 12 in
L: 219.3 ft

Pipe 17
Ø: 12 in

L: 387.3 ft

Pipe 18

Ø: 12 in
L: 260.5 ft

Pipe 19

Ø: 18 in
L: 476 ft

Pipe 45
Ø: 18 in
L: 124.8 ft

Pipe 48

Ø: 12 in
L: 176.3 ft

Pipe 50
Ø: 12 in

L: 64.95 ft

Pipe 51
Ø: 12 in
L: 75.28 ft

Pipe 52

Ø: 12 in
L: 61.12 ft

Pipe 53

Ø: 12 in
L: 115.4 ft

Pipe 54

Ø: 12 in
L: 120.8 ft

Pipe 55
Ø: 12 in

L: 123.6 ft

Pipe 56

Ø: 12 in
L: 123.5 ft

Pipe 57
Ø: 12 in

L: 16.9 ft

Pipe 82

Ø: 12 in
L: 815.9 ft

Pipe 6
Ø: 12 in

L: 1054 ft

Pipe 130
Ø: 8 in
L: 290.7 ft

Plant
Set P Total: 80 inH2O g

Input 1
El: 148 ft

Input 2

El: 144 ft

Input 4
El: 143 ft

Input 12
El: 142.5 ft

Input 13
El: 142.5 ft

Input 14
El: 146.5 ft

Input 15

El: 145 ft

Input 5

El: 144.2 ft

Input 6

El: 145 ft

Input 7

El: 146 ft

Input 8
El: 145 ft

Input 9
El: 152.5 ft

Input 16

El: 151 ft

Input 18

El: 144.5 ft

Input 17

El: 280.9 ft

Input 11

El: 280 ft

Node  59

El: 166.4 ft

Input 21
El: 163.8 ft

Input 3

El: 145 ft
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Pipe 1
Vel: 18.81 ft/s

Pipe 66

Vel: 0.7622 ft/s

Pipe 65

Vel: 0.7622 ft/s

Pipe 64
Vel: 8.019 ft/s

Pipe 63
Vel: 8.019 ft/s

Pipe 59

Vel: 8.019 ft/s

Pipe 58

Vel: 8.019 ft/s

Pipe 62
Vel: 8.019 ft/s

Pipe 61

Vel: 8.019 ft/s

Pipe 60

Vel: 8.019 ft/s

Pipe 2
Vel: 18.81 ft/s
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Vel: 18.81 ft/s
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Vel: 18.81 ft/s
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Vel: 1.852 ft/s

Pipe 10
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Pipe 117

Vel: 5.474 ft/s
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APPENDIX A-4:  

POSITIVE PRESSURE CALCULATIONS 



 

 

POSITIVE PRESSURE CALCULATIONS 
 
ASSUMPTIONS 

Density of Soil (rSoil) = 110 lbs/ft3 
Final Cover Soil Thickness above HDPE Geomembrane (h) = 2 foot = 24 inches 
Proposed positive pressure allowance at an extraction well (P)= 5 inches of water column (inch-

wc) 
 
CALCULATION METHODOLOGY 

1.) Calculate the amount of downward pressure (TSoil) exerted on the HDPE Geomembrane by 
the overlying soils.  

 
 

2.) Compare the proposed positive (upward) pressure at an extraction well with the downward 
pressure exerted on the HDPE Geomembrane by the soil.  The downward pressure exerted 
by the soil is approximately 42.3 inch-wc, while the proposed positive (upward) pressure at 
an extraction well is 5 inch-wc.  

RESULTS 
Compare the downward pressure to the upward pressure results in a factor of safety of 8.5.  Based 
on the resulting factor of safety (FS), 5 inch-wc of positive pressure at an extraction well is 
acceptable for the proposed final cover configuration in areas where a HDPE geomembrane or 
synthetic cover is in place. 
 
 

( )( ) wcinch
in
lb

ft
lbhT SoilSoil −==== 3.425.1220 22ρ
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INTRODUCTION 

Monitoring procedures have been developed by the United States Environmental Protection 

Agency (EPA) to help determine the effectiveness of     active landfill gas (LFG) collection systems 

in reducing fugitive emissions from landfills. 

Riverbend Landfill is required to perform Surface Emissions Monitoring (SEM) by New Source 

Performance Standards (NSPS) and National Emission Standards for Hazardous Air Pollutants 

(NESHAP) regulations. Surface Emissions Monitoring is required for all landfill areas/locations 

that contain a LFG collection and control system subject to NSPS and NESHAP. Riverbend 

Landfill is subject to 40 CFR 60, Subpart XXX. Surface Emissions Monitoring is to be 

performed as specified in 40 CFR §60.765 (c) and (d), and 40 CFR 60, Appendix A, Method 21 

(see Attachment A for rule language and Method 21). Riverbend Landfill is also subject to 40 

CFR 63, Subpart AAAA (NMOC emission rate equal to or greater than 50 Mg/yr), Surface 

Emissions Monitoring is to be performed as specified in 40 CFR §63.1958(d), §63.1960 (c) 

and (d) and §63.1961(f). 

These regulations require surface monitoring around the perimeter and within the active LFG 

collection area where waste exceeds two years in age at final grade or five years in age at interim 

grades. 

This plan does not address changes to Surface Emissions Monitoring that will be required under 

the newly adopted Landfill Methane Rule, OAR Chapter 340, Division 239. The monitoring 

requirements do not go into effect until August 1, 2022. This plan will be updated prior to 

implementing these requirements. 

MONITORING ROUTE MEASUREMENTS 

The following landfill areas are monitored during each SEM and penetration monitoring event at 

Riverbend Landfill: 

• The entire perimeter of the landfill collection area.  

• All areas of waste placement that exceed two years in age or are at final grade or are five 

years in age at interim grades. 

• Measurements are taken along a 30-meter serpentine path. 

• Measurements are taken in areas where visual observations indicate elevated 

concentrations of LFG (such as  distressed vegetation and cracks or seeps in the cover). 

See Monitoring Procedures section. 

As Riverbend Landfill is subject to 40 CFR 60, Subpart XXX and 40 CFR 63, Subpart AAAA, 

see Monitoring Procedures section. The following general requirements also apply: 

• If a monitoring exceedance is observed (>500 ppmv), the technician will follow the 

procedures in the Monitored Exceedance Location section.  
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• All “penetrations” on the landfill in the LFG collection area must be included in the 

monitoring. 

 

SURFACE EMISSIONS ROUTE MAP 

A surface emissions monitoring plan is required as part of the site’s NSPS GCCS Design Plan. 

The surface emissions monitoring plan provided in the NSPS GCCS Design Plan is developed 

based on the proposed final waste grades. Prior to the landfill reaching final grades, interim 

surface emissions routes are used to cover the current fill areas of the landfill.  

An interim surface monitoring route map has been developed for Riverbend Landfill. The route 

map includes a topographical map with the monitoring route applied to the surface. The interim 

route map identifies any areas of the landfill where deviations from the 30-meter intervals (i.e., 

exempted areas, etc.) occurred. The monitoring route has been developed for all areas within the 

active LFG collection area where waste exceeds two years in age at final grade or five years in 

age at interim grades and around the perimeter. Riverbend Landfill has no areas that are excluded 

from monitoring except for dangerous areas.  

On April 6, 2020, Riverbend Landfill became subject to NSPS XXX and NESHAP AAAA 

including cover penetration monitoring. Riverbend Landfill has prepared a surface penetration 

drawing that identifies all cover penetrations required to be monitored. This drawing is used to 

locate penetrations, confirm quarterly penetration monitoring, and identify which penetrations 

were excluded from monitoring due to dangerous areas. The drawing is reviewed and updated 

each quarter and records will be maintained with the surface monitoring route map. 

The surface emissions route map, penetration, drawing will be provided to the contractor for 

review prior to monitoring at the site.  

Since surface emissions monitoring is performed by a field technician on foot, the following 

should be considered when conducting the monitoring: 

• Prepare the route in a downhill fashion 

• Riverbend is large, monitoring routes are broken into several smaller routes 

• Avoid any uphill climbs when possible 

• Provide landmarks on the route map to guide technician along the route (e.g., LFG 

extraction wells) 

• If the site is being actively filled, use recent topographic information to identify the 

location of active areas, roads, stormwater features, berms, etc. 

• Perimeter of the landfill area is also required to be monitored. 
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DANGEROUS AREAS 

Surface emissions monitoring may involve exposure to hazardous walking and working surfaces, 

hazardous materials, active landfilling operations, traffic and operating heavy equipment. 

Landfills can present certain physical hazards; therefore, there are areas that the technician 

should not monitor for their safety. Though these areas may be subject to NSPS/NESHAP and 

require monitoring the risks of monitoring these areas are too high. The regulations allow for the 

exclusion of these dangerous areas for the safety of the technician. It is the responsibility of the 

technician to establish appropriate safety and health practices and determine the applicability of 

regulatory limitations. These dangerous areas are discussed in detail below. 

Riverbend Landfill defines the areas that would qualify as “Dangerous Areas” in compliance 

with 40 CFR §763(d). Areas that qualify as dangerous areas include but are not limited to: 

construction trenches or, snow or ice-covered slopes, exposed temporary cover tarps, roads, the 

working face, construction areas, and stockpiles (soil, rock, materials, etc.). If an area qualifies 

as dangerous, the technician will delineate on the route map the location of the dangerous area, 

and the reason it qualifies as dangerous. 

Excluding NSPS/NESHAP areas from a surface scan should be limited; WM Area air program 

specialist, landfill operations personnel, and the surface scan technician should work together to 

monitor as much of the applicable NSPS areas as possible.  

A minimum 150-foot buffer from active construction and filling areas must be maintained during 

the surface scan even though these areas may be subject to NSPS/NESHAP monitoring 

requirements. The landfill working face is considered a dangerous area, the landfill working face 

contains heavy traffic as well as uncompacted and uncovered waste all of which lead to 

dangerous conditions for the technician on foot. The technician will need to note the location of 

the active area(s) on the route map, and that the area(s) was/were not monitored. 

MONITORING FREQUENCY 

40 CFR §60.765(c)(1) and 40 CFR §63.1960(c)(1) require that surface emissions monitoring be 

conducted on the areas of the landfill subject to NSPS and NESHAPs regulations on a quarterly 

basis. Penetration monitoring will be conducted on the areas of the landfill subject to NSPS and 

NESHAPs regulations on a quarterly basis. However, as discussed in 40 CFR §60.766(f)    and 40 

CFR §63.1961(f), any closed landfill area that has no monitored exceedances in three (3) 

consecutive quarterly monitoring periods may convert to annual monitoring. Any methane 

reading of 500 ppmv or more above background detected during the annual monitoring returns 

the  frequency for that landfill to quarterly monitoring. 

Riverbend Landfill has currently not identified any closed areas that are excluded from SEM. 

Riverbend Landfill defines a closed landfill area as any one of the following: 

• Closed facility: a landfill in which solid waste is no longer being placed, and in which no 

additional solid wastes will be placed without first filing a notification of modification as 

prescribed under 40 CFR §60.761 

• Closed Landfill located next to an active landfill. 
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• Closed Area of Landfill: an Agency-approved variance request is required to exclude 

closed areas at an active landfill from surface emission monitoring, unless the Landfill is 

a Closed Site. 

The final report that is submitted for each surface monitoring event will clearly delineate the 

monitoring frequency of landfill areas at the Site if there are any on an annual monitoring 

schedule. 

APPROVED EQUIPMENT 

METHANE DETECTOR 

Some examples of devices used for surface emissions monitoring include, but are limited to: 

• Landtec QED SEM 5000: https://www.landtecna.com/product/sem5000-portable- 

methane-detector/ 

• Elkins Earthworks, LLC Irwin: https://elkinsearthworks.com/irwin/ 

• Thermo Scientific TVA2020 Toxic Vapor Analyzer:   

https://www.thermofisher.com/order/catalog/product/TVA2020#/TVA2020   

CALIBRATION GASES 

Calibration gases are used to calibrate the methane detector to a known value. The calibration 

gas is the reference compound at a known concentration approximately equal to the leak 

definition concentration. Under NSPS/NESHAP regulations, the reference compound is methane 

and the leak definition concentration is 500 parts per million by volume (ppmv). 

Two (2) gas mixtures are required for instrument calibration and performance evaluation: 

1. Zero Gas. Air, less than 10 ppmv VOC. Outdoor ambient air shall not be substituted in 

place of zero air gas. 

2. Calibration Gas. The calibration gas must be methane, diluted to a nominal concentration 

of 500 parts per million in air. 

Each cylinder gas must be provided with a Certificate of Analysis. The Certificate of Analysis 

provides the analytical accuracy and the product expiration date. The Certificate of Analysis for 

all calibration gases used for calibration of the instrument will be provided in the final report 

submitted each quarter. 

CALIBRATION AND BACKGROUND READINGS 

Below are the standard guidelines for calibrating and assessing the performance of the 

monitoring instrument. Calibration must be completed per the manufacturer’s guidelines and 

Method 21.  In the event of a conflict between Method 21 and the manufacturer’s guidelines, 

Riverbend must comply with Method 21 requirements. The technician should ensure that a copy 

of the operating manual is available to reference. 

https://www.landtecna.com/product/sem5000-portable-methane-detector/
https://www.landtecna.com/product/sem5000-portable-methane-detector/
https://elkinsearthworks.com/irwin/
https://www.thermofisher.com/order/catalog/product/TVA2020%23/TVA2020
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The calibration procedures below must be completed each day of sampling, prior to beginning 

monitoring. A separate calibration form (Attachment B) must be completed for each day of 

sampling including rechecks. 

STANDARD CALIBRATION PROCEDURES 

STEP 1: ASSEMBLE INSTRUMENT, POWER ON AND WARM UP 

Assemble and start up the instrument according to the manufacturer's instructions for 

recommended warm-up period and preliminary adjustments. Check all filters and the probe tip for 

any blockages. Visually check all tubing and wiring for any cracks or perforations. Ensure that the 

pump is running at the proper flow rate. Ensure that the instrument has been fully charged and has 

a sufficient supply of fuel (i.e., hydrogen). 

While the instrument is warming up, the technician should provide the meteorological conditions 

during the day of the monitoring on page 2 of the calibration forms shown in Attachment B. 

STEP 2: RESPONSE FACTOR 

The response factor for methane must be determined for the instrument that is being utilized in the 

monitoring.3 The technician should consult the manufacturer specifications or operating manual 

for this information. If necessary, the response factor should be input into the instrument prior to 

calibrating the instrument. If a response factor is not specified by the manufacturer, then the 

response factor determination specified in section 8.1.1.1 of Method 21 will need to be conducted 

prior to placing the unit into service. The technician should note that the use of a portable analyzer 

that has a response factor of greater than 10 for methane is not allowed under Method 21. 

Methane typically has a response factor of 1.0 for most flame ionization detector (FID) models. 

STEP 3: CALIBRATION OF INSTRUMENT (EACH TIME BEFORE USE) 

After the appropriate warm-up period, navigate to the instrument calibration menu to begin the 

calibration procedure. Introduce the zero-air gas into the instrument sample probe by one of two 

methods: 1) Connect probe to cylinder regulator via tubing; or, 2) Connect probe to Tedlar bag via 

tubing. Allow the meter reading to stabilize (or adjust the meter readout to correspond to the zero- 

air gas value) prior to accepting the zero internal calibration result.  

Next, introduce the 500 ppmv calibration gas into the instrument sample probe by one of two 

methods: 1) Connect probe to cylinder regulator via tubing; or, 2) Connect probe to Tedlar bag via 

tubing. Allow the meter reading to stabilize (or adjust the meter readout to correspond to the 

calibration gas value) prior to accepting the calibration gas result. After calibration is complete, 

the technician should place the instrument into “run mode” and conduct a quick check of the 

instrument by re-introducing the calibration gas and recording the steady reading on page 2 of the 

calibration sheets shown in Attachment B. 

The technician should also record the lot numbers of both calibration gases along with the 

corresponding expiration dates on page 1 of the calibration sheets shown in Attachment B. 

STEP 4: CALIBRATION PRECISION (EVERY 3 MONTHS) 

The calibration precision test must be completed prior to commencement of monitoring activities. 
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Make a total of three (3) trial measurements by alternately using zero gas and the specified 

calibration gas. Record the meter readings. Calculate the average algebraic difference between the 

meter readings and the known value. Divide this average difference by the known calibration value 

and multiply by 100 to express the resulting calibration precision as a percentage. The calibration 

precision can be calculated using this formula: 

Precision = 
[|𝑇1|−𝐶𝑠𝑝𝑎𝑛]+[|𝑇2−𝐶𝑠𝑝𝑎𝑛|]+[|𝐶𝑇3−𝑠𝑝𝑎𝑛|]

3
×

1

𝐶𝑠𝑝𝑎𝑛
×

100

1
    

Where, 

Cspan = Concentration of calibration gas (ppmv) 

T1, T2, and T3 = Actual meter reading (ppmv) for Trials 1, 2 and 3 respectively 

The calibration precision shall be equal to or less than 10 percent of the calibration gas value. All 

meter readings should be entered on page 1 of the calibration sheets shown in Attachment B. 

STEP 5: RESPONSE TIME (ONCE BEFORE NEW COMMISSIONING) 

The response time test is required before commencement of monitoring activities. If a modification 

to the sample pumping system or flow configuration is made that would change the response time, 

a new test is required before further use. 

• Introduce zero gas into the instrument sample probe. When the meter reading has 

stabilized, switch quickly to the specified calibration gas. After switching, measure the 

time required to attain 90 percent of the final stable reading using a stopwatch (or other 

method). Perform this test sequence three (3) times and record the results. Calculate the 

average response time. 

The instrument response time shall be equal to or less than 30 seconds. The instrument pump, 

dilution probe (if any), sample probe (with straight extension or attached to a wheel), and probe 

filter that will be used during testing shall all be in place during the response time determination. 

All readings should be entered on page 1 of the calibration sheets shown in Attachment B. 

STEP 6: UPWIND/DOWNWIND READINGS (BEFORE EACH USE) 

To complete the calibration procedure, upwind and downwind readings must be taken. These 

readings will be used as the baseline in determining exceedances on the monitoring path. 

1. Confirm the landfill waste boundary with the Area Air Program Specialist or Site 

Operations. 

2. Determine the wind direction. This will vary day to day, sometimes hour to hour. 

3. Go to the upwind location to take the Upwind Reading outside the waste boundary of 

the landfill at a distance of at least 30 meters (98 feet) from the edge of waste. Record 

the reading on page 2 of the calibration forms provided in Attachment B. 

4. Then go to the downwind location to take the Downwind Reading outside the waste 

boundary of the landfill at a distance of at least 30 meters (98 feet) from the edge of 

waste. Record the reading on page 2 of the calibration forms provided in Attachment 

B. 
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If an area more than 30 meters (98 feet) outside the edge of waste is not accessible, review 

proper location with Area Air Program Specialist for the landfill location. (The regulation 

specifies that the background readings shall be taken 30 meters (98 feet) outside of perimeter 

wells; however, care must be taken since toe drains could be present) 

The average of the upwind reading and the downwind reading will be considered the background 

concentration. The NSPS/NESHAP exceedance limit is expressed as 500 ppmv above 

background levels. For example, if the background concentration is 5.0 ppmv, then the meter 

readout threshold for a surface monitoring exceedance is 505 ppmv (not 500 ppmv). 

The initial calibration procedures are now complete, and sampling of the monitoring route can 

begin. Follow the procedures set forth below in the “Monitoring Procedures” section of this 

Protocol. 
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SCHEDULING OF MONITORING EVENT 

SEM Events are coordinated with the Area Air Program Specialist, District Operations 

Manager/Supervisor, as well as the site LFG Technician and/or Area Gas Operations Manager. 

Site operations will prepare the landfill for the monitoring event (i.e., have the site mowed, etc.), 

if necessary. Site vegetation should be at a reasonable height so that monitoring path can be 

followed, and the monitoring probe can be properly positioned within 2 to 4 inches from the 

surface. 

SEM Events are to be conducted during typical meteorological conditions.  

MONITORING PROCEDURES 

SURFACE EMISSIONS MONITORING 

Riverbend Landfill conducts penetration monitoring as a separate event using the site specific 

penetration map (see Penetration Monitoring section).  

The general procedures for surface emissions monitoring performed by third-party consultants 

include the following. 

1. SEM technicians must be trained (see SEM Training section). 

2. Third party technicians must check in at the landfill office and with the site LFG 

technician. 

3. Personal Protective Equipment (PPE) is required while working outside of the office. PPE 

complement is as follows: high visibility clothing or vest, three gas personal monitor, 

hardhat, safety glasses, puncture resistant steel toed work boots. 

4. Monitoring must be performed during typical meteorological conditions and include the 

meteorological data in the event report. 

5. Prepare the instrument for use by conducting all the Calibration Procedures listed above. 

6. Using the Surface Emissions Route Map, begin monitoring, by taking a reading at the 

starting location and begin the geospatial and temporal GPS log of the actual monitoring 

path.  

7. Walk the route as delineated on the Surface Emissions Route Map while continuing to 

observe the meter readout and keeping the probe inlet at a height of 2 to 4 inches above the 

landfill surface.  

8. Section 8.3.1 of Method 21 states: “If an increased meter reading is observed, slowly 

sample the interface where leakage is indicated until the maximum meter reading is 

obtained. Leave the probe inlet at this maximum reading location for two times the 

instrument response time.” 

9. If visual observations by the technician along the surface route indicate signs of elevated 
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concentrations of LFG, such as distressed vegetation, cracks, seeps, or significant odor, 

the technician will deviate from the route to take a reading at that location. Once the area 

that has been visually identified has been measured, the technician must immediately 

return to the monitoring route and continue monitoring.  

10. After completion of each monitoring day, meet to review events of the day, download 

monitoring data and assist in preparing the exceedance log (Attachment C). 

PENETRATION MONITORING 

Riverbend Landfill is subject to 40 CFR §60.763(d) of Subpart XXX and 40 CFR §63.1958(d) of 

the NESHAP AAAA, which require the monitoring of all cover penetrations and openings. 

NESHAP AAAA includes a definition of cover penetration and for purposes of conducting SEM, 

Riverbend Landfill will use the following definition: 

Cover penetration means a wellhead, a part of a landfill gas collection, leachate system or 

operations system, and/or any other object that completely passes through the landfill cover. The 

landfill cover includes that portion which covers the waste, as well as the portion which borders 

the waste extended to the point where it is sealed with the landfill liner or the surrounding land 

mass. Examples of what is not a penetration for purposes of this subpart include but are not 

limited to: Survey stakes, fencing including litter fences, flags, signs, utility posts, and trees so 

long as these items do not pass through the landfill cover. 

For the monitoring requirement requiring the monitoring of “any openings”, Riverbend Landfill 

defines “openings” to mean any cover penetration as defined above, and any area where waste 

has been placed that visually exhibits distressed vegetation and cracks and seeps in the cover. 

For actual penetration monitoring, the penetration will be monitored 2 to 4 inches above ground  

level. Monitoring will be done around the circumference at the base of each penetration location, 

as well as at areas of distressed vegetation and cracks and seeps. Any exceedance detected at a 

penetration will be labeled as a single penetration exceedance on the corresponding well number. 
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MONITORED EXCEEDANCE LOCATIONS 

As discussed in 40 CFR §60.765(c)(4) and 40 CFR §63.1960(c)(4), any reading of 500 parts per 

million by volume (ppmv) or more above the background concentration at any location shall be 

recorded as a monitored exceedance. 

If the technician monitors a location and the reading exceeds 500 ppmv, the location must be 

marked in the field and documented. The following procedure is to be completed at each 

monitored exceedance location. 

1. Label brightly colored pin flags with a unique ID. Use several pin flags to denote the 

entire area of the exceedance. For Sites subject to 40 CFR 60, Subpart XXX and 40 CFR 

63 Subpart AAAA, the exceedance location should be recorded using a GPS locator that 

is accurate to at least 4 meters (latitude and longitude coordinates must contain five 

decimal places). 

2. Technician will record the flag number and the GPS coordinates on the field log. 

3. Technician will note on the route map and field log the location of the exceedance 

including the label ID and the concentration recorded at that point. 

4. Upon completion of each day’s monitoring events, provide the monitored exceedances, 

monitoring data, their concentrations,  

5. If repairs have been completed at an exceedance location during the same monitoring 

event, the technician will return to the repaired location(s) and conduct the 10-day 

follow-up monitoring event. 

6. Ensure instrument is re-calibrated for each new day of follow-up monitoring. 

Consult the USEPA flow chart at the beginning of this document and follow the steps in the next 

section for all monitoring exceedance locations. 

EXCEEDANCE REPAIR PROCEDURES 

Cover maintenance or adjustments to the GCCS will be made and the location will be re-

monitored within 10 calendar days of the initial exceedance. The following will be completed for 

all surface, penetration, exceedances. 

1. Exceedance Log will be updated that includes the following; 

• Date, Time, Exceedance ID, Description, GPS Location, Corrective Actions and 

Follow-Up Monitoring (10-day, 1-month, etc.) 

A proposed corrective action plan and corresponding timeline will be submitted to the 

Administrator for approval for any location where monitored methane concentration equals or 

exceeds 500 ppmv above background three times within a quarterly period, except for when the 

exceedance will be corrected within 120-days by the addition of a new well or collection device. 
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MONITORED EXCEEDANCE RECHECKS 

As required by 40 CFR §60.765(c)(4) and 40 CFR §63.1960(c)(4), any reading of 500 ppmv or 

more above the background concentration shall be recorded as a monitored exceedance and 

specified corrective actions shall be taken. These regulations require that the monitored 

exceedance locations be re-monitored within ten (10) days and one (1) month of detecting the 

exceedance. Each re-monitoring event is detailed below. Also note that if the specified actions 

are taken, the exceedance is not a violation of the operational requirements of 40 CFR §60.763(d) 

or 40 CFR §63.1958(d). 

The Area Air Program Specialist will develop a calendar for the re-monitoring events based on 

the date monitored. Reasonable efforts will be made to correct any monitored exceedance 

locations on the same day as the initial monitoring event. Riverbend Landfill or its contractors 

will complete corrective action measures that include and are not limited to cover repairs; or  

adjustments to the landfill gas collection and control system at each monitored exceedance 

location. Adjustments to the LFG system include and are not limited to increasing the vacuum of 

adjacent wells to increase the gas collection in the vicinity; fixing leaks; replacing bolts; 

installing boots; upgrading the blower, header pipes, or control device; etc. Root cause analysis 

as required by 40 CFR § 60.765 will be conducted for positive pressure and wellhead 

temperature exceedances. 

 10-Day RE-MONITORING 

The locations of monitored exceedances are to be re-monitored within 10 calendar days of 

detecting the exceedance. All calibration procedures must be completed for each 10-day re- 

monitoring event. 

• PASS: If the 10-day re-monitoring event shows methane concentrations at the monitored 

exceedance locations to be less than 500 ppmv above the background, then the monitored 

exceedance locations are to be re-monitored one (1) month from the initial exceedance. 

• FAIL: If the 10-day re-monitoring shows methane concentrations at the monitored   

exceedance locations to be greater than 500 ppmv above the background, then a second 

monitored exceedance has occurred. A second monitored exceedance requires additional 

corrective action be taken to remedy the exceedance. Corrective action measures include and 

are not limited to additional cover maintenance, additional adjustments to the LFG system. 

After completion of the additional corrective action, the second monitored       exceedance 

location must be monitored within 10-days of the date of the second monitored exceedance. 

See Exceedance Repair Procedures for required documentation 

o PASS: If the 10-day re-monitoring for the second monitored exceedance location 

shows a methane concentration less than 500 ppmv above the background, then the 

second monitored exceedance must be re-monitored one (1) month from the initial 

exceedance. This location must then pass the 1-month follow-up to avoid three 

exceedances within the same quarter, which would prompt the 120-day corrective 

action period described in 40 CFR §60.765(c)(4)(v) and 40 CFR §63.1960(c)(4)(v). 

10-day passing result will be entered into the exceedance log. 
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o FAIL: If the 10-day re-monitoring for the second monitored exceedance location 

shows a methane concentration greater than 500 ppmv above the background, then a 

new well or other collection device shall be installed at that location within 120 

calendar days of the initial exceedance. (Note that an alternative remedy to the 

exceedance, such as upgrading the blower, header pipes or control device, and a 

corresponding timeline for installation may be submitted to the Administrator for 

approval if the exceedance is not corrected). No further monitoring is required at that 

exceedance location until the new well or other collection device has been installed. 

Second exceedance result will be entered into the exceedance log. 

1-MONTH RE-MONITORING 

The locations of monitored exceedances are to be re-monitored within 1 month of detecting the 

initial exceedance. All calibration procedures must be completed for each 1-month re-monitoring 

event.  

• PASS: If the 1-month re-monitoring shows methane concentrations at the monitored 

exceedance locations to be less than 500 ppmv above the background, then no further 

monitoring of that monitored exceedance location is required until the next quarterly 

monitoring period. Results will be entered into the exceedance log. 

• FAIL: If the 1-month re-monitoring shows methane concentrations at the monitored 

exceedance locations to be greater than 500 ppmv above the background and a second 

monitored exceedance has occurred,6 the location requires additional corrective action to 

remedy the exceedance. Corrective action measures may include and are not limited to 

additional cover maintenance, additional adjustments to the LFG system, etc. After 

completion of the additional corrective action, the  second monitored exceedance location is 

to be monitored within 10-days of the date of the second monitored exceedance. 

o PASS; If the 1-month re-monitoring for the second monitored exceedance location 

shows a methane concentration less than 500 ppmv above the background, then no 

further monitoring of that monitored exceedance location is required until the next 

quarterly monitoring period. 

o FAIL; If the 1-month re-monitoring for the second monitored exceedance location 

shows a methane concentration greater than 500 ppmv above the background, then a 

new well or other collection device shall be installed at that location within 120 

calendar days of the initial exceedance. (Note that an alternative remedy to the 

exceedance, such as upgrading the blower, header pipes or control device, and a 

corresponding timeline for installation may be submitted to the Administrator for 

approval). No further monitoring is required at that exceedance location until the new 

well or other collection device has been installed. 

The results of the follow-up monitoring will be documented on the exceedance log. 

If an initial exceedance location fails the 10-day follow-up, passes the 20-day follow-up and fails 

the 1-month follow-up, this would constitute 3 exceedances within the same quarter, prompting 

the 120-day corrective action period described in 40 CFR 60.765(c)(4)(v).
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REPORT PREPARATION 

Riverbend Landfill reports results of the 1st and 2nd quarter SEM events in the Semi-Annual Title 

V report and the 3rd and 4th quarters SEM Events in the Annual Title V reports.  The Semi-

Annual and Annual Title V reports are sent to Oregon Department of Environmental Quality and 

during the year after the effective date of the Administrative Compliance Order on Consent, 

Docket Number CAA-10-2021-0055, individual quarterly SEM event reports must be sent to 

EPA Region 10 60 days after the last monitored exceedance date. The SEM Report includes the 

following components: 

COVER LETTER 

The cover letter includes text explaining when the monitoring was completed, what equipment 

was used to complete the monitoring, what regulations were followed while completing the 

monitoring, corrective actions taken on any monitored exceedances, as well as the results from the 

monitoring. The following information outlined below should be included with the cover letter. 

FIGURE 1 SITE PLAN 

An overall site map depicting the approved SEM monitoring path imposed on the site map, 

exceedance locations including label IDs, and upwind/downwind locations. This map also 

delineates the dangerous areas that were excluded from the monitoring.  

TABLE 1 – SURFACE/PENETRATION/ MONITORING EXCEEDANCES AND 

CORRECTIVE ACTIONS 

Table 1 contains a summary of the exceedances detected during the initial scan and any re- 

monitoring events conducted at the site as part of the monitoring event. Also included is a 

summary of corrective actions implemented at each location. 

• All locations measured at or above 500 ppmv above background during the initial 

monitoring event must be included in this table. Concentrations must be reported as 

numerical values for monitoring points that are 500 ppmv above background or greater.  

• An “NA” is placed in any Cell that does not apply or the cell is greyed out. 

• If there are no exceedances detected for a quarterly SEM event, then Table 1 can be 

omitted from the report. 

ATTACHMENT 1 – CALIBRATION RECORDS 

Attachment 1 of the SEM report provides all the calibration forms for each daily monitoring 

event (this includes the initial monitoring event and all follow-up events). 

ATTACHMENT 2 – CALIBRATION GASES CERTIFICATES OF ANALYSIS 

Attachment 2 of the report consists of copies of the certificates of analysis for the calibration 

gases used to complete the initial monitoring and any associated rechecks. 

  



 

 

ATTACHMENT A 

SURFACE EMISSIONS MONITORING REFERENCE STANDARDS 
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While we have taken steps to ensure the accuracy of this Internet version of the document, it is not the 

official version.  To see a complete version including any recent edits, visit:  

https://www.ecfr.gov/cgi-bin/ECFR?page=browse and search under Title 40, Protection of 

Environment. 

METHOD 21 - DETERMINATION OF VOLATILE ORGANIC COMPOUND LEAKS 

1.0  Scope and Application 

1.1  Analytes. 

Analyte CAS No. 

Volatile Organic Compounds (VOC) No CAS number assigned. 

1.2 Scope. This method is applicable for the determination of VOC leaks from process equipment. These 

sources include, but are not limited to, valves, flanges and other connections, pumps and compressors, 

pressure relief devices, process drains, open-ended valves, pump and compressor seal system degassing 

vents, accumulator vessel vents, agitator seals, and access door seals. 

1.3  Data Quality Objectives. Adherence to the requirements of this method will enhance the quality of 

the data obtained from air pollutant sampling methods. 

2.0  Summary of Method 

2.1  A portable instrument is used to detect VOC leaks from individual sources. The instrument detector 

type is not specified, but it must meet the specifications and performance criteria contained in Section 6.0. 

A leak definition concentration based on a reference compound is specified in each applicable regulation. 

This method is intended to locate and classify leaks only, and is not to be used as a direct measure of mass 

emission rate from individual sources. 

3.0  Definitions 

3.1   Calibration gas means the VOC compound used to adjust the instrument meter reading to a known 

value. The calibration gas is usually the reference compound at a known concentration approximately 

equal to the leak definition concentration. 

3.2   Calibration precision means the degree of agreement between measurements of the same known 

value, expressed as the relative percentage of the average difference between the meter readings and the 

known concentration to the known concentration. 

3.3   Leak definition concentration means the local VOC concentration at the surface of a leak source that 

indicates that a VOC emission (leak) is present. The leak definition is an instrument meter reading based 

on a reference compound. 

3.4   No detectable emission means a local VOC concentration at the surface of a leak source, adjusted for 

local VOC ambient concentration, that is less than 2.5 percent of the specified leak definition 

concentration. that indicates that a VOC emission (leak) is not present. 

https://www.ecfr.gov/cgi-bin/ECFR?page=browse
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3.5   Reference compound means the VOC species selected as the instrument calibration basis for 

specification of the leak definition concentration. (For example, if a leak definition concentration is 

10,000 ppm as methane, then any source emission that results in a local concentration that yields a meter 

reading of 10,000 on an instrument meter calibrated with methane would be classified as a leak. In this 

example, the leak definition concentration is 10,000 ppm and the reference compound is methane.) 

3.6   Response factor means the ratio of the known concentration of a VOC compound to the observed 

meter reading when measured using an instrument calibrated with the reference compound specified in 

the applicable regulation. 

3.7   Response time means the time interval from a step change in VOC concentration at the input of the 

sampling system to the time at which 90 percent of the corresponding final value is reached as displayed 

on the instrument readout meter. 

4.0  Interferences[Reserved] 

5.0  Safety 

5.1  Disclaimer. This method may involve hazardous materials, operations, and equipment. This test 

method may not address all of the safety problems associated with its use. It is the responsibility of the 

user of this test method to establish appropriate safety and health practices and determine the applicability 

of regulatory limitations prior to performing this test method. 

5.2  Hazardous Pollutants. Several of the compounds, leaks of which may be determined by this method, 

may be irritating or corrosive to tissues (e.g., heptane) or may be toxic (e.g., benzene, methyl alcohol). 

Nearly all are fire hazards. Compounds in emissions should be determined through familiarity with the 

source. Appropriate precautions can be found in reference documents, such as reference No. 4 in Section 

16.0. 

6.0  Equipment and Supplies 

A VOC monitoring instrument meeting the following specifications is required: 

6.1  The VOC instrument detector shall respond to the compounds being processed. Detector types that 

may meet this requirement include, but are not limited to, catalytic oxidation, flame ionization, infrared 

absorption, and photoionization. 

6.2  The instrument shall be capable of measuring the leak definition concentration specified in the 

regulation. 

6.3  The scale of the instrument meter shall be readable to ±2.5 percent of the specified leak definition 

concentration. 

6.4  The instrument shall be equipped with an electrically driven pump to ensure that a sample is provided 

to the detector at a constant flow rate. The nominal sample flow rate, as measured at the sample probe tip, 

shall be 0.10 to 3.0 l/min (0.004 to 0.1 ft3 /min) when the probe is fitted with a glass wool plug or filter 

that may be used to prevent plugging of the instrument. 
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6.5  The instrument shall be equipped with a probe or probe extension or sampling not to exceed 6.4 mm 

(1/4in) in outside diameter, with a single end opening for admission of sample. 

6.6  The instrument shall be intrinsically safe for operation in explosive atmospheres as defined by the 

National Electrical Code by the National Fire Prevention Association or other applicable regulatory code 

for operation in any explosive atmospheres that may be encountered in its use. The instrument shall, at a 

minimum, be intrinsically safe for Class 1, Division 1 conditions, and/or Class 2, Division 1 conditions, 

as appropriate, as defined by the example code. The instrument shall not be operated with any safety 

device, such as an exhaust flame arrestor, removed. 

7.0  Reagents and Standards 

7.1  Two gas mixtures are required for instrument calibration and performance evaluation: 

7.1.1  Zero Gas. Air, less than 10 parts per million by volume (ppmv) VOC. 

7.1.2  Calibration Gas. For each organic species that is to be measured during individual source surveys, 

obtain or prepare a known standard in air at a concentration approximately equal to the applicable leak 

definition specified in the regulation. 

7.2  Cylinder Gases. If cylinder calibration gas mixtures are used, they must be analyzed and certified by 

the manufacturer to be within 2 percent accuracy, and a shelf life must be specified. Cylinder standards 

must be either reanalyzed or replaced at the end of the specified shelf life. 

7.3  Prepared Gases. Calibration gases may be prepared by the user according to any accepted gaseous 

preparation procedure that will yield a mixture accurate to within 2 percent. Prepared standards must be 

replaced each day of use unless it is demonstrated that degradation does not occur during storage. 

7.4  Mixtures with non-Reference Compound Gases. Calibrations may be performed using a compound 

other than the reference compound. In this case, a conversion factor must be determined for the 

alternative compound such that the resulting meter readings during source surveys can be converted to 

reference compound results. 

8.0  Sample Collection, Preservation, Storage, and Transport 

8.1  Instrument Performance Evaluation. Assemble and start up the instrument according to the 

manufacturer's instructions for recommended warm-up period and preliminary adjustments. 

8.1.1  Response Factor. A response factor must be determined for each compound that is to be measured, 

either by testing or from reference sources. The response factor tests are required before placing the 

analyzer into service, but do not have to be repeated at subsequent intervals. 

8.1.1.1  Calibrate the instrument with the reference compound as specified in the applicable regulation. 

Introduce the calibration gas mixture to the analyzer and record the observed meter reading. Introduce 

zero gas until a stable reading is obtained. Make a total of three measurements by alternating between the 

calibration gas and zero gas. Calculate the response factor for each repetition and the average response 

factor. 
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8.1.1.2  The instrument response factors for each of the individual VOC to be measured shall be less than 

10 unless otherwise specified in the applicable regulation. When no instrument is available that meets this 

specification when calibrated with the reference VOC specified in the applicable regulation, the available 

instrument may be calibrated with one of the VOC to be measured, or any other VOC, so long as the 

instrument then has a response factor of less than 10 for each of the individual VOC to be measured. 

8.1.1.3  Alternatively, if response factors have been published for the compounds of interest for the 

instrument or detector type, the response factor determination is not required, and existing results may be 

referenced. Examples of published response factors for flame ionization and catalytic oxidation detectors 

are included in References 1–3 of Section 17.0. 

8.1.2  Calibration Precision. The calibration precision test must be completed prior to placing the analyzer 

into service and at subsequent 3-month intervals or at the next use, whichever is later. 

8.1.2.1  Make a total of three measurements by alternately using zero gas and the specified calibration 

gas. Record the meter readings. Calculate the average algebraic difference between the meter readings 

and the known value. Divide this average difference by the known calibration value and multiply by 100 

to express the resulting calibration precision as a percentage. 

8.1.2.2  The calibration precision shall be equal to or less than 10 percent of the calibration gas value. 

8.1.3  Response Time. The response time test is required before placing the instrument into service. If a 

modification to the sample pumping system or flow configuration is made that would change the response 

time, a new test is required before further use. 

8.1.3.1  Introduce zero gas into the instrument sample probe. When the meter reading has stabilized, 

switch quickly to the specified calibration gas. After switching, measure the time required to attain 90 

percent of the final stable reading. Perform this test sequence three times and record the results. Calculate 

the average response time. 

8.1.3.2  The instrument response time shall be equal to or less than 30 seconds. The instrument pump, 

dilution probe (if any), sample probe, and probe filter that will be used during testing shall all be in place 

during the response time determination. 

8.2  Instrument Calibration. Calibrate the VOC monitoring instrument according to Section 10.0. 

8.3  Individual Source Surveys. 

8.3.1  Type I—Leak Definition Based on Concentration. Place the probe inlet at the surface of the 

component interface where leakage could occur. Move the probe along the interface periphery while 

observing the instrument readout. If an increased meter reading is observed, slowly sample the interface 

where leakage is indicated until the maximum meter reading is obtained. Leave the probe inlet at this 

maximum reading location for approximately two times the instrument response time. If the maximum 

observed meter reading is greater than the leak definition in the applicable regulation, record and report 

the results as specified in the regulation reporting requirements. Examples of the application of this 

general technique to specific equipment types are: 

8.3.1.1  Valves. The most common source of leaks from valves is the seal between the stem and housing. 

Place the probe at the interface where the stem exits the packing gland and sample the stem 

circumference. Also, place the probe at the interface of the packing gland take-up flange seat and sample 
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the periphery. In addition, survey valve housings of multipart assembly at the surface of all interfaces 

where a leak could occur. 

8.3.1.2  Flanges and Other Connections. For welded flanges, place the probe at the outer edge of the 

flange-gasket interface and sample the circumference of the flange. Sample other types of nonpermanent 

joints (such as threaded connections) with a similar traverse. 

8.3.1.3  Pumps and Compressors. Conduct a circumferential traverse at the outer surface of the pump or 

compressor shaft and seal interface. If the source is a rotating shaft, position the probe inlet within 1 cm 

of the shaft-seal interface for the survey. If the housing configuration prevents a complete traverse of the 

shaft periphery, sample all accessible portions. Sample all other joints on the pump or compressor 

housing where leakage could occur. 

8.3.1.4  Pressure Relief Devices. The configuration of most pressure relief devices prevents sampling at 

the sealing seat interface. For those devices equipped with an enclosed extension, or horn, place the probe 

inlet at approximately the center of the exhaust area to the atmosphere. 

8.3.1.5  Process Drains. For open drains, place the probe inlet at approximately the center of the area open 

to the atmosphere. For covered drains, place the probe at the surface of the cover interface and conduct a 

peripheral traverse. 

8.3.1.6  Open-ended Lines or Valves. Place the probe inlet at approximately the center of the opening to 

the atmosphere. 

8.3.1.7  Seal System Degassing Vents and Accumulator Vents. Place the probe inlet at approximately the 

center of the opening to the atmosphere. 

8.3.1.8  Access door seals. Place the probe inlet at the surface of the door seal interface and conduct a 

peripheral traverse. 

8.3.2  Type II—“No Detectable Emission”. Determine the local ambient VOC concentration around the 

source by moving the probe randomly upwind and downwind at a distance of one to two meters from the 

source. If an interference exists with this determination due to a nearby emission or leak, the local 

ambient concentration may be determined at distances closer to the source, but in no case shall the 

distance be less than 25 centimeters. Then move the probe inlet to the surface of the source and determine 

the concentration as outlined in Section 8.3.1. The difference between these concentrations determines 

whether there are no detectable emissions. Record and report the results as specified by the regulation. 

For those cases where the regulation requires a specific device installation, or that specified vents be 

ducted or piped to a control device, the existence of these conditions shall be visually confirmed. When 

the regulation also requires that no detectable emissions exist, visual observations and sampling surveys 

are required. Examples of this technique are: 

8.3.2.1  Pump or Compressor Seals. If applicable, determine the type of shaft seal. Perform a survey of 

the local area ambient VOC concentration and determine if detectable emissions exist as described in 

Section 8.3.2. 

8.3.2.2  Seal System Degassing Vents, Accumulator Vessel Vents, Pressure Relief Devices. If applicable, 

observe whether or not the applicable ducting or piping exists. Also, determine if any sources exist in the 

ducting or piping where emissions could occur upstream of the control device. If the required ducting or 

piping exists and there are no sources where the emissions could be vented to the atmosphere upstream of 
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the control device, then it is presumed that no detectable emissions are present. If there are sources in the 

ducting or piping where emissions could be vented or sources where leaks could occur, the sampling 

surveys described in Section 8.3.2 shall be used to determine if detectable emissions exist. 

8.3.3  Alternative Screening Procedure. 

8.3.3.1  A screening procedure based on the formation of bubbles in a soap solution that is sprayed on a 

potential leak source may be used for those sources that do not have continuously moving parts, that do 

not have surface temperatures greater than the boiling point or less than the freezing point of the soap 

solution, that do not have open areas to the atmosphere that the soap solution cannot bridge, or that do not 

exhibit evidence of liquid leakage. Sources that have these conditions present must be surveyed using the 

instrument technique of Section 8.3.1 or 8.3.2. 

8.3.3.2  Spray a soap solution over all potential leak sources. The soap solution may be a commercially 

available leak detection solution or may be prepared using concentrated detergent and water. A pressure 

sprayer or squeeze bottle may be used to dispense the solution. Observe the potential leak sites to 

determine if any bubbles are formed. If no bubbles are observed, the source is presumed to have no 

detectable emissions or leaks as applicable. If any bubbles are observed, the instrument techniques of 

Section 8.3.1 or 8.3.2 shall be used to determine if a leak exists, or if the source has detectable emissions, 

as applicable. 

9.0  Quality Control 

Section Quality control measure Effect 

8.1.2 Instrument calibration precision 

check 
Ensure precision and accuracy, respectively, of instrument 

response to standard. 

10.0 Instrument calibration  

10.0 Calibration and Standardization 

10.1  Calibrate the VOC monitoring instrument as follows. After the appropriate warm-up period and zero 

internal calibration procedure, introduce the calibration gas into the instrument sample probe. Adjust the 

instrument meter readout to correspond to the calibration gas value. 

Note: If the meter readout cannot be adjusted to the proper value, a malfunction of the analyzer is 

indicated and corrective actions are necessary before use. 

11.0  Analytical Procedures[Reserved] 

12.0  Data Analyses and Calculations[Reserved] 

13.0  Method Performance[Reserved] 

14.0  Pollution Prevention[Reserved] 

15.0  Waste Management[Reserved] 
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����������	
���
 �����		�
������������������������������������� �!"�##��������$��$#�%���&�'��$��#�������  �����#	�
���(��� ��� �$�)�#���*��$%�  #

+���#	��,,,-�(%�-.�/�(���������� ��
��(+������0�#��(+����������������#����������� 
���

1234�56789�59�5:892;59�5<�27�=>?�@27AB@@�6C;4�2�D2E�35@@83;C57�27A�357;95@�EFE;8G�HE8A�;5�35G:@F�6C;4�;48�:95ICEC57E�5<�JKLMNOPQ�GHE;R

S8IC2;C57E�<59�357;C7H5HE�8GCEEC57�G57C;59E�59�7HG89C32@�357;C7H5HE�:292G8;89�G57C;59E�GHE;�T8�A8;89GC78A�HEC7D�2LU45H9�G57C;59C7D�T@53V�2I892D8M�W8DC77C7D�75�@2;89�;427�>8:;8GT89�XYZ�X[XNZ�;48�35@@83;C57�27A�357;95@�EFE;8G�A8ECD7:@27�G2F�C73@HA8�<59�2::95I2@�35@@83;C57�27A�357;95@�EFE;8GE�;42;�C73@HA8�27F�2@;8972;CI8E�;5�;48�5:892;C572@�E;27A29AEZ;8E;�G8;45AEZ�:9538AH98EZ�35G:@C2738�G82EH98EZ�G57C;59C7DZ�98359AV88:C7DZ�59�98:59;C7D�:95ICEC57EZ�2E�:95ICA8A�C7�JKLMNOYN\A]\X]M\T]�̂<�F5H�567�59�5:892;8�2�TC59823;59�;42;�CE�@532;8A�2;�27�=>?�@27AB@@�;42;�CE�75;�:89G2787;@F�3@5E8A�27A�42E�2�A8ECD732:23C;F�8_H2@�;5�59�D982;89�;427�XMP�GC@@C57�=D�27A�XMP�GC@@C57�GZ�;487�F5H�GHE;�G88;�;48�98_HC98G87;E�5<�;4CE�EHT:29;ZC73@HAC7D�98_HC98G87;E�C7�:292D92:4E�\T]\N]�27A�\X]�5<�;4CE�E83;C57ML\N]�̀5H�GHE;�35G:@F�6C;4�;4CE�EHT:29;�E;29;C7D�57�;48�A2;8�F5H�298�98_HC98A�;5�C7E;2@@�;48�D2E�35@@83;C57�27A�357;95@EFE;8GM\X]�̀5H�GHE;�8a;87A�;48�35@@83;C57�27A�357;95@�EFE;8G�C7;5�8234�786�38@@�59�2982�5<�;48�TC59823;59�:9C59�;5�C7C;C2;C7D@C_HCAE�2AAC;C57�C7�;42;�2982M\3]�b;�2@@�;CG8EZ�T8DC77C7D�75�@2;89�;427�>8:;8GT89�XQZ�X[XNZ�;48�56789�59�5:892;59�GHE;�5:892;8�27A�G2C7;2C7�27F�2<<83;8AE5H938Z�C73@HAC7D�2EE53C2;8A�2C9�:5@@H;C57�357;95@�8_HC:G87;�27A�G57C;59C7D�8_HC:G87;Z�C7�2�G27789�357ECE;87;�6C;4E2<8;F�27A�D55A�2C9�:5@@H;C57�357;95@�:923;C38E�<59�GC7CGCcC7D�8GCEEC57EM�d48�D87892@�AH;F�;5�GC7CGCc8�8GCEEC57E�A58E75;�98_HC98�;48�56789�59�5:892;59�;5�G2V8�27F�<H9;489�8<<59;E�;5�98AH38�8GCEEC57E�C<�;48�98_HC98G87;E�5<�;4CE�EHT:29;42I8�T887�234C8I8AM�S8;89GC72;C57�5<�648;489�2�E5H938�CE�5:892;C7D�C7�35G:@C2738�6C;4�5:892;C57�27A�G2C7;87273898_HC98G87;E�6C@@�T8�T2E8A�57�C7<59G2;C57�2I2C@2T@8�;5�;48�bAGC7CE;92;59�64C34�G2F�C73@HA8Z�TH;�CE�75;�@CGC;8A�;5ZG57C;59C7D�98EH@;EZ�98IC86�5<�5:892;C57�27A�G2C7;872738�:9538AH98EZ�98IC86�5<�5:892;C57�27A�G2C7;872738�98359AEZ�27AC7E:83;C57�5<�;48�E5H938M\2]�efghijklmn�o:892;8�;48�35@@83;C57�27A�357;95@�A8IC38�C7�23359A2738�6C;4�;48�:95ICEC57E�5<�JJ�KLMNOPYZ�KLMNOK[Z�27AKLMNOKNM\T]�pgqlris�thkjghkin�d48�35@@83;C57�27A�357;95@�EFE;8G�G2F�T8�32::8AZ�98G5I8AZ�59�A835GGCEEC578A�C<�;48�<5@@56C7D�39C;89C2298�G8;R\N]�d48�@27AB@@�CE�2�3@5E8A�@27AB@@�\2E�A8B78A�C7�J�KLMNOO[]M�b�3@5EH98�98:59;�GHE;�T8�EHTGC;;8A�;5�;48�bAGC7CE;92;59�2E:95ICA8A�C7�J�KLMNOYN\<]u\X]�d48�D2E�35@@83;C57�27A�357;95@�EFE;8G�42E�T887�C7�5:892;C57�2�GC7CGHG�5<�NP�F829E�59�;48�@27AB@@�56789�59�5:892;59A8G57E;92;8E�;42;�;48�D2E�35@@83;C57�27A�357;95@�EFE;8G�6C@@�T8�H72T@8�;5�5:892;8�<59�NP�F829E�AH8�;5�A83@C7C7D�D2Ev56u�27A\L]�w5@@56C7D�;48�:9538AH98E�E:83CB8A�C7�J�KLMNOPO\3]Z�;48�32@3H@2;8A�x=oy�8GCEEC57�92;8�2;�;48�@27AB@@�CE�@8EE�;427�P[=DzF9�57�;4988�EH338EECI8�;8E;�A2;8EM�d48�;8E;�A2;8E�GHE;�T8�75�@8EE�;427�O[�A2FE�2:29;Z�27A�75�G598�;427�NY[A2FE�2:29;M\2]�o:892;8�;48�35@@83;C57�EFE;8G�EH34�;42;�D2E�CE�35@@83;8A�<95G�8234�2982Z�38@@Z�59�D95H:�5<�38@@E�C7�;48�=>?�@27AB@@�C764C34�E5@CA�62E;8�42E�T887�C7�:@238�<59R\N]�P�F829E�59�G598�C<�23;CI8u�59\X]�X�F829E�59�G598�C<�3@5E8A�59�2;�B72@�D92A8u\T]�o:892;8�;48�35@@83;C57�EFE;8G�6C;4�78D2;CI8�:98EEH98�2;�8234�68@@482A�8a38:;�H7A89�;48�<5@@56C7D�357AC;C57ER\N]�b�B98�59�C73982E8A�68@@�;8G:892;H98M�d48�56789�59�5:892;59�GHE;�98359A�C7E;2738E�6487�:5EC;CI8�:98EEH98�533H9E�C78<<59;E�;5�2I5CA�2�B98M�d48E8�98359AE�GHE;�T8�EHTGC;;8A�6C;4�;48�E8GCU277H2@�98:59;E�2E�:95ICA8A�C7�J�KLMNOYN\4]u\X]�{E8�5<�2�D85G8GT9278�59�EF7;48;C3�35I89M�d48�56789�59�5:892;59�GHE;�A8I8@5:�2338:;2T@8�:98EEH98�@CGC;E�C7�;48A8ECD7�:@27u\L]�b�A835GGCEEC578A�68@@M�b�68@@�G2F�8a:89C8738�2�E;2;C3�:5EC;CI8�:98EEH98�2<;89�E4H;�A567�;5�2335GG5A2;8�<59A83@C7C7D�v56EM�b@@�A8ECD7�3427D8E�GHE;�T8�2::95I8A�TF�;48�bAGC7CE;92;59�2E�E:83CB8A�C7�J�KLMNOYN\A]\X]u



����������	
���
 �����		�
������������������������������������� �!"�##��������$��$#�%���&�'��$��#�������  �����#	�
���(��� ��� �$�)�#���*��$%�  #

+���#	��,,,-�(%�-.�/�(���������� ��
��(+������0�#��(+����������������#����������� ����
123�45�67896:�;<=>�89:�8?8?:�<@�<ABCDBD�<E�23�45�9FF??:�GHE>�6I:�8?8?J
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b̀a�deN�MQfVgSQPVTX�hQR�ijRP�gN�iNPeQXNk�WVfjPNW�PT�Q�XTiVXQf�MTXMNXPSQPVTX�Tl�mnn�OOi�VX�QVS\[̀a�dT�iNNP�PeN�ONSlTSiQXMN�NUQfjQPVTX�SNojVSNiNXPR�VX�RNMPVTX�_\]�Tl�Kpq�rNPeTW�b]�Tl�QOONXWVL�q�Tl�OQSP�Zn�Tl�PeVRMeQOPNSk�PeN�VXRPSjiNXP�NUQfjQPVTX�OSTMNWjSNR�Tl�RNMPVTX�_\]�Tl�Kpq�rNPeTW�b]�Tl�QOONXWVL�q�Tl�OQSP�Zn�ijRP�gNjRNW\s̀a�deN�MQfVgSQPVTX�OSTMNWjSNR�OSTUVWNW�VX�RNMPVTXR�_�QXW�]n�Tl�Kpq�rNPeTW�b]�Tl�QOONXWVL�q�Tl�OQSP�Zn�Tl�PeVR�MeQOPNSijRP�gN�lTffTtNW�ViiNWVQPNfu�gNlTSN�MTiiNXMVXh�Q�RjSlQMN�iTXVPTSVXh�RjSUNu\Ǹa ]̀a�veNSN�QX�TtXNS�TS�TONSQPTS�RjgwNMP�PT�PeN�OSTUVRVTXR�Tl�PeVR�RjgOQSP�RNNxR�PT�WNiTXRPSQPN�MTiOfVQXMN�tVPe�PeNTONSQPVTXQf�RPQXWQSWR�VX�VXPSTWjMPTSu�OQSQhSQOe�Y�Z[\]̂m_̀Nak�PeN�OSTUVRVTXR�Tl�PeVR�RjgOQSP�QOOfu�QP�Qff�PViNRkNLMNOP�WjSVXh�ONSVTWR�Tl�yyrk�OSTUVWNW�PeQP�PeN�WjSQPVTX�Tl�yyr�WTNR�XTP�NLMNNW�m�WQuR�lTS�MTffNMPVTX�RuRPNiR�QXWWTNR�XTP�NLMNNW�]�eTjS�lTS�PSNQPiNXP�TS�MTXPSTf�WNUVMNR\�zTj�ijRP�MTiOfu�tVPe�PeN�OSTUVRVTXR�VX�dQgfN�]�PT�RjgOQSPqqqq�PeQP�QOOfu�gNlTSN�yNOPNigNS�b_k�bnb]\b̀a�{XMN�QX�TtXNS�TS�TONSQPTS�RjgwNMP�PT�PeN�OSTUVRVTXR�Tl�PeVR�RjgOQSP�RNNxR�PT�WNiTXRPSQPN�MTiOfVQXMN�tVPe�PeNTONSQPVTXQf�RPQXWQSW�VX�Y�Z[\]̂m_̀Nà]ak�PeN�OSTUVRVTXR�Tl�PeVR�RjgOQSP�QOOfu�QP�Qff�PViNRk�VXMfjWVXh�ONSVTWR�Tl�yyr\|jSVXh�ONSVTWR�Tl�yyrk�uTj�ijRP�MTiOfu�tVPe�PeN�tTSx�OSQMPVMN�SNojVSNiNXP�RONMV}NW�VX�Y�Z[\]̂m_̀Na�VX�fVNj�Tl�PeNMTiOfVQXMN�OSTUVRVTXR�VX�Y�Z[\]̂Zn\
Q̀a�KQMe�TtXNS�TS�TONSQPTS�RNNxVXh�PT�MTiOfu�tVPe�Y�Z[\]̂m̂ g̀àbàVVà~a�lTS�QX�QMPVUN�hQR�MTffNMPVTX�RuRPNi�ijRP�VXRPQff�QRQiOfVXh�OTSP�QXW�Q�PeNSiTiNPNSk�TPeNS�PNiONSQPjSN�iNQRjSVXh�WNUVMNk�TS�QX�QMMNRR�OTSP�lTS�PNiONSQPjSNiNQRjSNiNXPR�QP�NQMe�tNffeNQW�QXWc]̀a�rNQRjSN�PeN�hQjhN�OSNRRjSN�VX�PeN�hQR�MTffNMPVTX�eNQWNS�TX�Q�iTXPefu�gQRVR�QR�OSTUVWNW�VX�Y�Z[\]̂ZǹQà[a��QXWb̀a�rTXVPTS�XVPSThNX�TS�TLuhNX�MTXMNXPSQPVTX�VX�PeN�fQXW}ff�hQR�TX�Q�iTXPefu�gQRVR�QR�lTffTtRcV̀a�deN�XVPSThNX�fNUNf�ijRP�gN�WNPNSiVXNW�jRVXh�Kpq�rNPeTW�[��Tl�QOONXWVL�q�b�PT�OQSP�Zn�Tl�PeVR�MeQOPNSk�jXfNRRQX�QfPNSXQPVUN�PNRP�iNPeTW�VR�NRPQgfVReNW�QR�QffTtNW�gu�Y�Z[\]̂_]̀Wàba\V̀Va��XfNRR�QX�QfPNSXQPVUN�PNRP�iNPeTW�VR�NRPQgfVReNW�QR�QffTtNW�gu�Y�Z[\]̂_]̀Wàbak�PeN�TLuhNX�fNUNf�ijRP�gNWNPNSiVXNW�gu�QX�TLuhNX�iNPNS�jRVXh�Kpq�rNPeTW�[q�TS�[��Tl�QOONXWVL�q�b�PT�OQSP�Zn�Tl�PeVR�MeQOPNS�TSqydr�|Zmbb�]]�̀VXMTSOTSQPNW�gu�SNlNSNXMNk�RNN�Y�Z[\]sa\�|NPNSiVXN�PeN�TLuhNX�fNUNf�gu�QX�TLuhNX�iNPNSjRVXh�Kpq�rNPeTW�[q�TS�[��Tl�QOONXWVL�q�b�PT�OQSP�Zn�TS�qydr�|Zmbb�]]�̀Vl�RQiOfN�fTMQPVTX�VR�OSVTS�PTMTigjRPVTXa�NLMNOP�PeQPcq̀a�deN�ROQX�ijRP�gN�RNP�gNPtNNX�]n��QXW�]b�ONSMNXP�TLuhNX�~̀a�q�WQPQ�SNMTSWNS�VR�XTP�SNojVSNW��̀a�{Xfu�PtT�MQfVgSQPVTX�hQRNR�QSN�SNojVSNWk�Q��NST�QXW�ROQX�|̀a�q�MQfVgSQPVTX�NSSTS�MeNMx�VR�XTP�SNojVSNW��QXWK̀a�deN�QffTtQgfN�RQiOfN�gVQRk��NST�WSVlPk�QXW�MQfVgSQPVTX�WSVlP�QSN��]n�ONSMNXP\V̀VVa�q�OTSPQgfN�hQR�MTiOTRVPVTX�QXQfu�NS�iQu�gN�jRNW�PT�iTXVPTS�PeN�TLuhNX�fNUNfR�OSTUVWNWcq̀a�deN�QXQfu�NS�VR�MQfVgSQPNW��QXW~̀a�deN�QXQfu�NS�iNNPR�Qff�ojQfVPu�QRRjSQXMN�QXW�ojQfVPu�MTXPSTf�SNojVSNiNXPR�lTS�Kpq�rNPeTW�[q�Tl�QOONXWVLq�b�PT�OQSP�Zn�Tl�PeVR�MeQOPNS�TS�qydr�|Zmbb�]]�̀VXMTSOTSQPNW�gu�SNlNSNXMNk�RNN�Y�Z[\]sa\[̀a�veNSN�QX�TtXNS�TS�TONSQPTS�RjgwNMP�PT�PeN�OSTUVRVTXR�Tl�PeVR�RjgOQSP�RNNxR�PT�WNiTXRPSQPN�MTiOfVQXMN�tVPe�PeNPNiONSQPjSN�QXW�XVPSThNX�TS�TLuhNX�TONSQPVTXQf�RPQXWQSWR�VX�VXPSTWjMPTSu�OQSQhSQOe�Y�Z[\]̂m_̀Mak�PeN�TtXNS�TSTONSQPTS�ijRP�lTffTt�PeN�OSTMNWjSNR�QR�RONMV}NW�VX�Y�Zn\�mZ̀Qàba�QXW�̀[a�Tl�PeVR�MeQOPNS\�rTXVPTS�PNiONSQPjSN�TlPeN�fQXW}ff�hQR�TX�Q�iTXPefu�gQRVR�QR�OSTUVWNW�VX�Y�Z[\]̂ZǹQàsa\�deN�PNiONSQPjSN�iNQRjSVXh�WNUVMN�ijRP�gNMQfVgSQPNW�QXXjQffu�jRVXh�PeN�OSTMNWjSN�VX�yNMPVTX�]n\[�Tl�Kpq�rNPeTW�b�Tl�QOONXWVL�q�]�PT�OQSP�Zn�Tl�PeVR�MeQOPNS\
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123�45676�89�:;967�:7�:<678=:7�>?@A6B=�=:�=56�<7:CD>D:9>�:E�=5D>�>?@<87=�>66F>�=:�G6H:9>=78=6�B:H<ID89B6�;D=5�=56:<678=D:98I�>=89G87G�E:7�=6H<678=?76�D9�J�KLMNOPQ1B31N3R�H:9D=:7�=6H<678=?76�:E�=56�I89GSII�T8>�:9�8�H:9=5IU�@8>D>8>�<7:CDG6G�D9�J�KLMNOKV183123M�W56�=6H<678=?76�H68>?7D9T�G6CDB6�H?>=�@6�B8ID@78=6G�899?8IIU�?>D9T�=56�<7:B6G?76D9�X6B=D:9�NVML�:E�YZ[�\6=5:G�]�:E�8<<69GD̂�[_N�=:�<87=�KV�:E�=5D>�B58<=67M�̀66<�76B:7G>�><6BDS6G�D9�J�KLMNOQL163M1P3�45676�89�:;967�:7�:<678=:7�>?@A6B=�=:�=56�<7:CD>D:9>�:E�=5D>�>?@<87=�>66F>�=:�G6H:9>=78=6�B:H<ID89B6�;D=5�=56:<678=D:98I�>=89G87G�E:7�=6H<678=?76�D9�J�KLMNOPQ1B31N3R�?9I6>>�8�5DT567�:<678=D9T�=6H<678=?76�C8I?6�58>�@6698<<7:C6G�@U�=56�[GHD9D>=78=:7�?9G67�=5D>�>?@<87=�:7�?9G67�2V�abc�<87=�KVR�>?@<87=�444d�2V�abc�<87=�KVR�>?@<87=eeed�:7�8�E6G678I�<I89�:7�YZ[_8<<7:C6G�89G�6EE6B=DC6�>=8=6�<I89�:7�=7D@8I�<I89�=58=�DH<I6H69=>�6D=567�2V�abc�<87=�KVR>?@<87=�aB�:7�2V�abc�<87=�KVR�>?@<87=�aER�U:?�H?>=�D9D=D8=6�69589B6G�H:9D=:7D9T�8=�68B5�;6II�;D=5�8�H68>?76H69=:E�I89GSII�T8>�=6H<678=?76�T768=67�=589�K]MQ�G6T766>�a6I>D?>�1N2P�G6T766>�b8576956D=3�8>�E:II:;>f1D3�gD>?8I�:@>67C8=D:9>�E:7�>?@>?7E8B6�:̂DG8=D:9�6C69=>�1>H:F6R�>H:IG67D9T�8>5R�G8H8T6�=:�;6II3�;D=5D9�=56�78GD?>:E�D9h?69B6�:E�=56�;6IIM1DD3�\:9D=:7�:̂UT69�B:9B69=78=D:9�8>�<7:CDG6G�D9�<878T78<5�1831]3�:E�=5D>�>6B=D:9d1DDD3�\:9D=:7�=6H<678=?76�:E�=56�I89GSII�T8>�8=�=56�;6II568G�8>�<7:CDG6G�D9�<878T78<5�183123�:E�=5D>�>6B=D:9M1DC3�\:9D=:7�=6H<678=?76�:E�=56�I89GSII�T8>�6C67U�NV�C67=DB8I�E66=�:E�=56�;6II�8>�<7:CDG6G�D9�<878T78<5�1831K3�:E�=5D>>6B=D:9M1C3�\:9D=:7�=56�H6=5896�B:9B69=78=D:9�;D=5�8�H6=5896�H6=67�?>D9T�YZ[�\6=5:G�La�:E�8<<69GD̂�[_K�=:�<87=�KVRYZ[�\6=5:G�NQ�:E�8<<69GD̂�[_K�=:�<87=�KV�:E�=5D>�B58<=67R�:7�8�<:7=8@I6�T8>�B:H<:>D=D:9�898IUi67�=:�H:9D=:7=56�H6=5896�I6C6I>�<7:CDG6G�=58=�=56�898IUi67�D>�B8ID@78=6G�89G�=56�898IUi67�H66=>�8II�j?8ID=U�8>>?789B6�89Gj?8ID=U�B:9=7:I�76j?D76H69=>�E:7�YZ[�\6=5:G�La�:7�YZ[�\6=5:G�NQM1CD3�\:9D=:7�B87@:9�H:9:̂DG6�B:9B69=78=D:9>R�8>�E:II:;>f1[3�a:II6B=�=56�>8H<I6�E7:H�=56�;6II568G�>8H<ID9T�<:7=�D9�8�<8>>DC8=6G�B89D>=67�:7�H?I=D_I8U67�E:DI�T8>>8H<ID9T�@8T�1>?B5�8>�=56�a8ID_P_k:9G�k8T3�89G�898IUi6�=58=�>8H<I6�?>D9T�YZ[�\6=5:G�NV�:E�8<<69GD̂[_2�=:�<87=�KV�:E�=5D>�B58<=67R�:7�89�6j?DC8I69=�H6=5:G�;D=5�8�G6=6B=D:9�IDHD=�:E�8=�I68>=�NVV�<<HC�:EB87@:9�H:9:̂DG6�D9�5DT5�B:9B69=78=D:9>�:E�H6=5896d�89G1k3�a:II6B=�89G�898IUi6�=56�>8H<I6�E7:H�=56�;6II568G�?>D9T�YZ[�\6=5:G�NV�:E�8<<69GD̂�[_2�=:�<87=�KV�=:H68>?76�B87@:9�H:9:̂DG6�B:9B69=78=D:9>M1CDD3�W56�69589B6G�H:9D=:7D9T�=5D>�<878T78<5�1831P3�H?>=�@6TD9�l�G8U>�8E=67�=56�S7>=�H68>?76H69=�:E�I89GSII�T8>=6H<678=?76�T768=67�=589�K]MQ�G6T766>�a6I>D?>�1N2P�G6T766>�b8576956D=3d�89G1CDDD3�W56�69589B6G�H:9D=:7D9T�D9�=5D>�<878T78<5�1831P3�H?>=�@6�B:9G?B=6G�:9�8�;66FIU�@8>D>M�mE�E:?7�B:9>6B?=DC6;66FIU�B87@:9�H:9:̂DG6�768GD9T>�876�?9G67�NVV�<<HCR�=569�69589B6G�H:9D=:7D9T�H8U�@6�G6B768>6G�=:H:9=5IUM�n:;6C67R�DE�B87@:9�H:9:̂DG6�768GD9T>�6̂B66G�NVV�<<HC�8T8D9R�=56�I89GSII�H?>=�76=?79�=:�;66FIUH:9D=:7D9TM1D̂3�W56�69589B6G�H:9D=:7D9T�D9�=5D>�<878T78<5�1831P3�B89�@6�>=:<<6G�:9B6�8�5DT567�:<678=D9T�C8I?6�D>�8<<7:C6GR�8=;5DB5�=DH6�=56�H:9D=:7D9T�<7:CD>D:9>�D>>?6G�;D=5�=56�5DT567�:<678=D9T�C8I?6�>5:?IG�@6�E:II:;6GR�:7�:9B6�=56H68>?76H69=�:E�I89GSII�T8>�=6H<678=?76�8=�=56�;6II568G�D>�I6>>�=589�:7�6j?8I�=:�K]MQ�G6T766>�a6I>D?>�1N2PG6T766>�b8576956D=3M1K3�b:7�68B5�;6II568G�;D=5�8�H68>?76H69=�:E�I89GSII�T8>�=6H<678=?76�T768=67�=589�:7�6j?8I�=:�lLMO�G6T766>�a6I>D?>1NKP�G6T766>�b8576956D=3R�899?8IIU�H:9D=:7�=6H<678=?76�:E�=56�I89GSII�T8>�6C67U�NV�C67=DB8I�E66=�:E�=56�;6IIM�W5D>=6H<678=?76�B89�@6�H:9D=:76G�6D=567�;D=5�8�76H:C8@I6�=567H:H6=67R�:7�?>D9T�=6H<:787U�:7�<67H8969==567H:B:?<I6>�D9>=8II6G�D9�=56�;6IIM1@3�Y8B5�:;967�:7�:<678=:7�>66FD9T�=:�B:H<IU�;D=5�J�KLMNOPO1@31]31DDD3�?>D9T�89�69BI:>6G�B:H@?>=:7�H?>=�B8ID@78=6RH8D9=8D9R�89G�:<678=6�8BB:7GD9T�=:�=56�H89?E8B=?767o>�><6BDSB8=D:9>R�=56�E:II:;D9T�6j?D<H69=f1N3�[�=6H<678=?76�H:9D=:7D9T�G6CDB6�6j?D<<6G�;D=5�8�B:9=D9?:?>�76B:7G67�89G�58CD9T�8�HD9DH?H�8BB?78BU�:E�pN<67B69=�:E�=56�=6H<678=?76�@6D9T�H68>?76G�6̂<76>>6G�D9�G6T766>�a6I>D?>�:7�pVMP�G6T766>�a6I>D?>R�;5DB56C67�D>T768=67M�[�=6H<678=?76�H:9D=:7D9T�G6CDB6�D>�9:=�76j?D76G�E:7�@:DI67>�:7�<7:B6>>�568=67>�;D=5�G6>DT9�568=�D9<?=B8<8BD=U�6j?8I�=:�:7�T768=67�=589�22�H6T8;8==>M1]3�[�G6CDB6�=58=�76B:7G>�h:;�=:�=56�B:9=7:I�G6CDB6�89G�@U<8>>�:E�=56�B:9=7:I�G6CDB6�1DE�8<<IDB8@I63M�W56�:;967�:7:<678=:7�H?>=f1D3�m9>=8IIR�B8ID@78=6R�89G�H8D9=8D9�8�T8>�h:;�78=6�H68>?7D9T�G6CDB6�=58=�H?>=�76B:7G�=56�h:;�=:�=56�B:9=7:I�G6CDB68=�I68>=�6C67U�NP�HD9?=6>d�89G
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ATTACHMENT B 

SAMPLE CALIBRATION FORMS 



SURFACE EMISSION CALIBRATION PRECISION TEST RECORD

CALIBRATION DATE: 
TIME:                      

EXPIRATION DATE (3 MOS.): 

INSTRUMENT MAKE:                      
MODEL:                    
S/N: 
Calibration Gas Lot #:
Calibration Gas Concentration (PPM):
Calibration Gas Expiration:

MEASUREMENT #1:

Meter Reading for Zero Air: ppm (a)

Meter Reading for Calibration Gas: ppm (b)

MEASUREMENT #2:

Meter Reading for Zero Air: ppm (c)

Meter Reading for Calibration Gas: ppm (d)

MEASUREMENT #3:

Meter Reading for Zero Air: ppm (e)

Meter Reading for Calibration Gas: ppm (f)

CALCULATE PRECISION: 500

[500 - (b)] + [500 - (d)] + [500 - (f)] x      1     x  100  

% (must be less than 10%)

PERFORMED BY: 

 3                                500



SURFACE EMISSION RESPONSE TIME TEST RECORD

DATE: 
TIME:                      

INSTRUMENT MAKE:                      
MODEL:                    
S/N: 

MEASUREMENT #1:

Stabilized Reading Using Calibration Gas: ppm
90% of the Stabilized Readings: ppm
Time to Reach 90% of Stabilized reading after starting from Zero Air to Calibration Gas

seconds (1)

MEASUREMENT #2:

Stabilized Reading Using Calibration Gas: ppm
90% of the Stabilized Readings: ppm
Time to Reach 90% of Stabilized reading after starting from Zero Air to Calibration Gas

seconds (2)

MEASUREMENT #3:

Stabilized Reading Using Calibration Gas: ppm
90% of the Stabilized Readings: ppm
Time to Reach 90% of Stabilized reading after starting from Zero Air to Calibration Gas

seconds (3)

CALCULATE PRECISION:

       (1)  + (2) + (3)         = seconds (MUST BE LESS THAN 30 SECONDS)
3

PERFORMED BY: 



SURFACE EMISSION
CALIBRATION PROCEDURE AND BACKGROUND DETERMINATION REPORT

INSTRUMENT MAKE:                      
MODEL:                    
S/N: 

Calibration Procedure

1. Allow instrument to internally zero itself while introducing zero air.

2. Introduce calibration gas into the probe.
Stable reading =  ppm

3. Adjust meter to read 500 ppm.

Background Determination Procedure

1. Upwind Reading (highest in 30 seconds): ppm (1)

2. Downwind Reading (highest in 30 seconds): ppm (2)

Calculate Background Value:
(1) + (2)

2
Background =     ppm

PERFORMED BY: 

Date:  
Time:  
 



 

 

ATTACHMENT C 

SAMPLE EXCEEDANCE LOG 

 

 

 



ID Date Type Description Longitude Latitude CH4 (ppm) Date Description Date CH4 (ppm) Date CH4 (ppm) Date CH4 (ppm) Date CH4 (ppm)

Riverbend Landfill 
Surface Emissions Monitoring

Summary of Exceedances

Initial Monitoring Event Corrective Action 1st 10-day Follow-Up 1-Month Follow-Up Extra 10-day Follow-Up Extra 1-Month Follow-Up
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APPENDIX D 

NSPS DETERMINATION LETTERS AND STATE APPROVAL LETTERS 



 

 

 

 

 

 

 

APPENDIX D-1 

TEMPERATURE HOV CORRESPONDENCE AND  
PREVIOUSLY APPROVED HOVS 











ATTACHMENT A 

 

RIVERBEND LANDFILL HOV WELLS 



Current Active HOV Wells 

Well ID Date HOV 
Threshold 

RB16V316 9/19/2019 <145 
RB16V318 6/21/2018 <145 
RB18V354 7/16/2019 <145 
RB18V355 6/21/2018 <145 
RB18V356 6/26/2019 <145 
RB19V366 9/19/2019 <145 
RVBD097S 10/21/2010 <145 
RVBD103S 10/27/2010 <145 
RVBD159D 11/15/2011 <145 
RVBD162A 6/21/2018 <145 
RVBDH044 2/8/2019 <145 
RVBDH045 9/24/2015 <145 
RVBDH046 4/12/2013 <145 
RVBDH047 9/19/2019 <145 
RVBDH076 9/28/2015 <160 
RVBDV092 10/20/2015 <145 
RVBDV094 10/31/2008 <145 
RVBDV095 10/27/2010 <145 
RVBDV096 10/21/2010 <150 
RVBDV098 10/21/2010 <150 
RVBDV100 10/31/2008 <145 
RVBDV101 10/31/2008 <145 
RVBDV102 10/31/2008 <155 
RVBDV112 11/6/2008 <145 
RVBDV128 7/21/2009 <145 
RVBDV140 5/10/2012 <145 
RVBDV141 9/23/2010 <145 
RVBDV154 11/15/2011 <145 
RVBDV160 11/15/2011 <155 
RVBDV161 11/15/2011 <155 
RVBDV175 12/6/2012 <145 
RVBDV192 5/8/2015 <150 
RVBDV195 3/18/2015 <145 
RVBDV199 6/21/2018 <145 

           *New wells added to the HOV list are shown in bold. 
 

Decommissioned HOV Wells 

Current ID HOV Date HOV 
Threshold Decom Date 

00000095 10/31/2008 <145 6/26/2009 
00000096 10/31/2008 <145 6/2/2009 
00000098 10/31/2008 <145 6/2/2009 
00000099 10/31/2008 <145 4/10/2009 
00000104 10/31/2008 <145 4/16/2009 
00000105 10/31/2008 <140 5/12/2009 
00000106 10/31/2008 <145 5/12/2009 



Decommissioned HOV Wells 

Current ID HOV Date HOV 
Threshold Decom Date 

00000107 10/31/2008 <145 5/12/2009 
00000108 10/31/2008 <145 5/12/2009 
00000109 10/31/2008 <155 6/2/2009 
00000110 11/6/2008 <150 4/15/2009 
00000111 11/6/2008 <150 5/27/2009 
00000114 11/13/2008 <145 4/15/2009 
00000118 11/13/2008 <145 12/18/2008 
00000120 11/6/2008 <145 12/18/2008 
RVBD0132 7/21/2009 <145 7/30/2009 
RVBD134s 7/21/2009 <145 6/24/2014 
RVBD142S 9/23/2010 <145 10/16/2014 
RVBD159S 5/7/2012 <145 2/22/2012 
RVBD168S 7/19/2013 <145 3/18/2015 
RVBD169S 7/19/2013 <145 10/14/2014 
RVBDH039 8/10/2010 <145 6/26/2017 
RVBDH055 7/9/2012 <145 9/29/2017 
RVBDH056 7/9/2012 <145 9/29/2017 
RVBDV027 10/31/2008 <145 9/29/2017 
RVBDV070 10/31/2008 <145 6/24/2014 
RVBDV097 10/31/2008 <145 7/22/2015 
RVBDV103 3/22/2010 <145 6/2/2009 
RVBDV113 11/6/2008 <145 8/28/2018 
RVBDV115 11/13/2008 <145 12/1/2013 
RVBDV116 11/13/2008 <145 2/28/2014 
RVBDV117 11/13/2008 <145 2/25/2009 
RVBDV119 5/7/2012 <145 5/12/2009 
RVBDV122 8/14/2009 <145 8/28/2018 
RVBDV123 7/24/2009 <145 2/28/2014 
RVBDV129 7/21/2009 <145 7/30/2009 
RVBDV130 7/21/2009 <145 12/2/2013 
RVBDV135 3/5/2012 <150 9/29/2017 
RVBDV136 3/5/2012 <150 9/29/2017 
RVBDV157 2/21/2012 <155 2/11/2012 
RVBDV162 11/15/2011 <145 12/1/2013 
RVBDV164 11/15/2011 <155 10/17/2014 
RVBDV165 12/6/2012 <145 10/17/2014 
RVBDV166 11/15/2011 <166 12/16/2014 
RVBDV188 3/10/2015 <160 8/10/2015 
RVBDV210 3/18/2015 <160 10/31/2016 

 



 

 

 

 

 

 

 

APPENDIX D-2 

LEACHATE COLLECTION SYSTEM HOV CORRESPONDENCE 











 

 

 

 

 

 

 

APPENDIX D-3 

EARLY MONITORING CLARIFICATION ADI 
 



You are here: EPA Home Compliance and Enforcement Compliance Compliance Monitoring
Statutory Programs CAA Search ADI Database

Search Applicability Determination Index

Search
ADI | Return to Search

Results | Help | Technical
Support | Recent ADI

Updates | Related
Links

Determination Detail

Control Number: 0800012

Category: NSPS
EPA Office: Region 4
Date: 05/31/2007
Title: Applicability of Well Monitoring Requirements
Recipient: Stephens, Barry R.
Author: Banister, Beverly H.
Comments:

Subparts: Part 60, WWW Municipal Solid Waste Landfills

References: 60.753(a)
 60.753(b)
 60.753(c)
 60.755(a)
 60.753
 60.755
 60.753(a)(2)

Abstract:

Q: Does EPA approve delaying implementation of the pressure, temperature, and oxygen
monitoring requirements under 40 CFR part 60, subpart WWW until September 2010, for seven
wells that are located in an active area that first received waste in September 2005, at the
Chestnut Ridge Landfill in Heiskell, Tennessee?

A: EPA finds that the proposal to delay monitoring for these wells would be consistent with the
intent of § 60.753 in NSPS subpart WWW provided that the area of the landfill where the wells
are located is not closed or does not reach final grade prior to September 2010.

Letter:

Barry R. Stephens, P.E., Director
Division of Air Pollution Control
TN Dept. of Environment & Conservation
9th Floor, L&C Annex
401 Church Street

Compliance Monitoring
Last updated on Wednesday, September 16th, 2009.

http://cfpub.epa.gov/adi/index.cfm?CFID=4954964&CFTOKEN=24025862&
jsessionid=5a30a5ee4e479103ea806a2b5f20a7043477&requesttimeout=180
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Nashville, TN 37243-1531

Dear Mr. Stephens:

This letter is in response to a letter in which Lacey J. Hardin of your staff requested a
determination regarding an applicability issue that the Waste Management Company (WMC) raised
regarding seven gas extraction wells at the Chestnut Ridge Landfill in Heiskell, Tennessee. This
landfill is subject to 40 CFR Part 60, Subpart WWW (Standards of Performance for Municipal Solid
Waste Landfills), and WMC requested that the seven wells in question be exempt from monthly
pressure, temperature, and oxygen monitoring requirements until September 2010. Based upon
our review of Subpart WWW and the information submitted by WMC, we have determined that
exempting the wells in question from pressure, temperature, and oxygen content monitoring
would be consistent with the intent of Subpart WWW if this area of the landfill remains active until
September 2010 or later. Details regarding the basis for this determination are provided in the
remainder of this letter.

Under provisions in 40 CFR Sec. 60.753(a), owners and operators of landfills subject to Subpart
WWW are required to operate a gas collection and control system (GCCS) where waste has been
in place for five years or more in active areas or where waste has been in place for two years or
more in closed areas or in areas that have reached final grade. A number of operating limits for
well heads in the GCCS are specified in 40 CFR Sec. 60.753(b) and 40 CFR Sec. 60.753(c). These
provisions require that well heads be operated under negative pressure, that well head
temperatures be kept below 55 C, and that landfill gas nitrogen or oxygen levels be maintained
within specified limits (less than 20 percent for nitrogen or less than 5 percent for oxygen). Under
provisions in 40 CFR Sec. 60.755(a), owners and operators of GCCS subject to these operational
limits are required to monitor well head pressure, temperature, and gas composition on a monthly
basis. When deviations from any of the operating limits in the rule are noted, owners and
operators must take corrective action to bring the collection system back into compliance.

According to the letter in which WMC requested a monitoring waiver, the seven wells in question
are located in an active area of the Chestnut Ridge Landfill where waste was first placed in
September 2005. Based upon the date when this area was first used for waste disposal, the
company would not be required to operate gas extraction wells until September 2010. Since the
wells in this area were installed prior to the applicable operating deadline in Subpart WWW, WMC
asked that they be exempt from temperature, pressure, and oxygen monitoring until September
2010 if the area remains active or until two years after final grade is reached in the area where
the wells are located.

Based upon our review of Subpart WWW, the operational requirements in 40 CFR Sec. 60.753 and
the associated monitoring requirements in 40 CFR Sec. 60.755 are applicable in areas where a
GCCS must be installed and operated under provisions in 40 CFR Sec. 60.753(a). Since the seven
wells covered by WMC's request for a monitoring exemption are located in an active area that first
received waste in September 2005, they are in an area where a GCCS would not be required
under the provisions in 40 CFR Sec. 60.753(a). Because WMC is not currently required to operate
a GCCS in this area of the landfill, the pressure, temperature, and oxygen limits in 40 CFR Sec.
60.753 would not apply to the seven well heads covered by the company's request for a
monitoring waiver. Therefore WMC's proposal to delay pressure, temperature, and oxygen
monitoring for these seven wells until September 2010 would be consistent with the intent of
Subpart WWW if this area of the landfill remains active until September 2010 or later.

If any portion of the landfill covered by WMC's waiver request reaches final grade between
September 2007 (i.e., two years after the area was first used for waste disposal) and September
2010, the requirement to operate a GCCS would apply at the time final grade is reached. This
determination is based upon the provisions in 40 CFR Sec. 60.753(a)(2) that require operation of

Clean Air Act Applicability Determination Index - Compliance Monitoring... http://cfpub.epa.gov/adi/index.cfm?CFID=4954964&CFTOKEN=24025...
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a GCCS where waste has been in place for two years or more in closed areas or areas at final
grade. Therefore, WMC's request that the monitoring waiver for the seven wells in question be
extended for two years if final grade is reached prior to September 2010 would not be consistent
with the intent of Subpart WWW. If this area of the landfill reaches final grade prior to September
2007, the requirement to have a GCCS and implement the associated monitoring provisions would
apply beginning in September 2007. If this area of the landfill reaches final grade after September
2007, but prior to September 2010, the requirement to have a GCCS and implement the
associated monitoring would apply at the time final grade is reached.

If you have any questions about the issues addressed in this letter, please contact Mr. David
McNeal of the U.S. Environmental Protection Agency Region 4 staff at (404) 562-9102.

Sincerely,

Beverly H. Banister
Director
Air, Pesticides and Toxics
Management Division

cc: Lacey J. Hardin
Division of Air Pollution Control
TN Dept. of Environment & Conservation
9th Floor, L&C Annex
401 Church Street
Nashville, TN 37243-1531
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APPENDIX E 

TREATMENT SYSTEM MONITORING PLAN 



  

   

MONITORING PLAN 

TITLE 40: PART 60: SUBPART XXX 

TITLE 40: Part 63: Subpart AAAA  

Landfill Gas Treatment System 

 

LANDFILL GAS TO ENERGY PLANT 

Title V Operating Permit Number 36-0011 

 

 

 

 

 

RIVERBEND LANDFILL CO. 

Riverbend Landfill 

13469 SW Highway 18 

Mcminnville, OR 97128 

 

 



  

 

 

LANDFILL GAS TREATMENT SYSTEM MONITORING PLAN 
 

Facility: Riverbend Landfill  

Location: Engine Plant 

Regulation References: 40 CFR 60 Subpart XXX, 40 CRF 63 Subpart AAAA  
 
This Landfill Gas Treatment System Monitoring Plan has been prepared pursuant to 40 CFR 

60.767(c) and 60.768(b)(5) of Subpart XXX and 40 CFR 63.1983(b)(5) of Subpart AAAA. The 

landfill gas treatment system consists of equipment required to treat landfill gas prior subsequent 

sale or beneficial use. Landfill gas treatment system includes filtration, compression, and moisture 

removal.  As such, the purpose of this plan is to outline monitoring and data collection practices to 

ensure the treatment system is operating as designed to filter, compress, and remove moisture. Site 

will perform routine parametric monitoring to ensure proper operation.  Continuous monitoring of 

the parameters below is not required for proper operation of the treatment system. 

 

Description of each key component of a treatment system:  

 
• Filtration - Landfill gas passes through two filtering steps in the treatment system. An 

in-line demister mesh pad, installed prior to the compressor, is designed to protect 

equipment, by removing larger pieces of debris from the gas stream. Secondary 

coalescing filters are placed in-line, after the gas cooler, to provide additional filtration at 

the back end of the system, prior to re-heating and delivery.  The monitoring method, 

frequency and operating range in Table 1 ensure that the treatment system is properly 

removing particulate matter as needed to meet the definition of treatment system and for 

the intended beneficial use.   

 
• Compression - Landfill gas is extracted from the landfill under vacuum. The 

compression step is required to ensure gas is delivered at the needed pressure to be 

used as a fuel. The compression process increases the pressure and temperature of the 

gas.  The monitoring method, frequency and operating range in Table 1 ensure compression 

of the landfill gas is occurring as needed to meet the definition of treatment system and for 

the intended beneficial use. 

 
• Moisture removal - The gas is processed through a gas cooler to lower the temperature 

which removes moisture.  As the gas is cooled, entrained moisture is condensed and trapped 

by the in-line coalescing filters, removed from the process and managed in the condensate 

removal system.  The monitoring method, frequency and operating range in Table 1 ensure 

proper moisture removal is occurring to for the intended beneficial use of the treated 

landfill gas and meets the definition of treatment system.  

 

 

 

 

 

 



  

 

 

Table 1 - Landfill Gas Treatment System Monitoring Plan 

Equipment   Parameter Inspection 

Frequency 

Monitoring 

Device 

           Range of Operation 

Compressor/Blower 

Discharge Pressure 

Discharge Pressure Twice per 

Month 

Pressure 

Monitoring 

Device 

1-14 psi 

Coalescing Filter 

Vessel/Final Gas Filter 

Differential 

Pressure 

Twice per 

month 

 

Pressure 

Monitoring 

Device 

0.1 – 4.0 psi / 2 to 100 inches WC 

(differential pressure between the inlet and 

outlet of the filter vessel)  

  
Gas Cooler  

(moisture removal) 

Differential 

temperature 

Twice per  

month 

Temperature 

gauges 

Differential temperature of at least 10oF 

 

Responsibility for Data Collection 

The following job titles that are authorized to take these readings:  Gas Plant Manager, 

Regional Manager, Landfill Gas Technician/Consultant, or Operations Specialist.   

 

Recordkeeping 

The person(s) performing the inspection as per the frequency listed in Table 1, will record the 

observed value and determine if the value is within the range of operation.  If the recorded value 

is out of the range of operation, they will immediately take corrective action, including contacting 

all relevant staff, as necessary.  Furthermore, collected data and a description of the actions taken 

will be placed into the plant file.   

 

Quality Assurance/Maintenance/Repair 

The data and equipment are reviewed regularly during the month to verify accuracy and look for 

trends that may be characteristic of diminishing performance.  Additionally, staff perform visual 

inspections of the equipment and note issues as they arise.  Repairs will be made as necessary.   

At a minimum, filters will be cleaned and or replaced as needed to maintain the listed differential 

pressures.



  

 

 

ATTACHMENT 

Example Form 

Landfill Gas Treatment System Monitoring Data Sheet 

 

 

 

 



Date

Compressor/Blower

Discharge Pressure

(1-14 psi)

Within Spec

(circle one)

Coalescing Filter Vessel

Differential Pressure

(0.0-4.0 psi / 2-100 In. WC)

Within Spec

(circle one)

Gas Cooler

Differential Temperature

(> 10F)

Within Spec

(circle one) Corrective Action if out of Specification

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No

Yes / No Yes / No Yes / No
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Waste Management Renewable Energy

Name: ______________________        Title:______________________
40 CFR 60, Subpart XXX, 40 CFR 63, Subpart AAAA: Landfill Gas Treatment System Monitoring Data Sheet
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APPENDIX F 

INITIAL PERFORMANCE TEST  
 

 

















































































1

jchristi@cecenv.com

From: TrackingUpdates@fedex.com
Sent: Monday, November 1, 2021 10:07 AM
To: jchristi@cecenv.com
Subject: FedEx Shipment 775067927410: Your package has been delivered

 

 

 

 

 

 

Hi. Your package was 
delivered Mon, 11/01/2021 at 

10:05am. 

 

 

 

 

 

 

 

Delivered to 1200 6TH AVE, SEATTLE, WA 98101
Received by D.LEIGH 

 

OBTAIN PROOF OF DELIVERY  
 

  

 

 

 

TRACKING NUMBER

 

775067927410  

 

    

FROM

 

CARLSON ENV CONSULTANTS, PC  

1015 4th Ave West  

Suite G  

OLYMPIA, WA, US, 98502  

 

    

TO

 

US EPA Region 10  

Attn: Air Operating Permits  
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1200 6TH AVE  

Mail Stop OAQ-108  

SEATTLE, WA, US, 98101  
    

REFERENCE

 

101.78.23 RB XXX/AAAA Design P 
 

    

SHIPPER REFERENCE

 

101.78.23 RB XXX/AAAA Design P 
 

    

SHIP DATE

 

Fri  10/29/2021 11:48 AM 
 

    

DELIVERED TO

 

Mailroom 
 

    

PACKAGING TYPE

 

FedEx Box 
 

    

ORIGIN

 

OLYMPIA, WA, US, 98502 
 

    

DESTINATION

 

SEATTLE, WA, US, 98101 
 

    

SPECIAL HANDLING

 

Deliver Weekday 
 

    

NUMBER OF PIECES

 

1 
 

    

TOTAL SHIPMENT WEIGHT

 

1.00 LB 
 

    

SERVICE TYPE

 

FedEx Standard Overnight 
 

    
 

 

 

 

 

 

Download the 
FedEx® Mobile app 

 

Get the flexibility you need to create 

shipments and request to customize 

your deliveries through the app. 
 

 

LEARN MORE  

   

 

 

 

 

 

 

 

 

 

FOLLOW FEDEX 
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jchristi@cecenv.com

From: TrackingUpdates@fedex.com
Sent: Monday, November 1, 2021 10:09 AM
To: jchristi@cecenv.com
Subject: FedEx Shipment 775067879996: Your package has been delivered

 

 

 

 

 

 

Hi. Your package was 
delivered Mon, 11/01/2021 at 

10:07am. 

 

 

 

 

 

 

 

Delivered to 4026 FAIRVIEW INDUSTRIAL, SALEM, OR 97302
Received by L.OGILVIE 

 

OBTAIN PROOF OF DELIVERY  
 

  

 

 

 

TRACKING NUMBER

 

775067879996  

 

    

FROM

 

CARLSON ENV CONSULTANTS, PC  

1015 4th Ave West  

Suite G  

OLYMPIA, WA, US, 98502  

 

    

TO

 

Oregon DEQ - Western Region  

Attn: Yuki Puram  
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4026 FAIRVIEW INDUSTRIAL DR SE  

SALEM, OR, US, 97302  
    

REFERENCE

 

101.78.23 RB XXX/AAAA Design P 
 

    

SHIPPER REFERENCE

 

101.78.23 RB XXX/AAAA Design P 
 

    

SHIP DATE

 

Fri  10/29/2021 11:48 AM 
 

    

DELIVERED TO

 

Receptionist/Front Desk 
 

    

PACKAGING TYPE

 

FedEx Box 
 

    

ORIGIN

 

OLYMPIA, WA, US, 98502 
 

    

DESTINATION

 

SALEM, OR, US, 97302 
 

    

SPECIAL HANDLING

 

Deliver Weekday 
 

    

NUMBER OF PIECES

 

1 
 

    

TOTAL SHIPMENT WEIGHT

 

1.00 LB 
 

    

SERVICE TYPE

 

FedEx Standard Overnight 
 

    
 

 

 

 

 

 

Download the 
FedEx® Mobile app 

 

Get the flexibility you need to create 

shipments and request to customize 

your deliveries through the app. 
 

 

LEARN MORE  

   

 

 

 

 

 

 

 

 

 

FOLLOW FEDEX 
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Enhanced Surface Emissions Monitoring Training 
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Overview and Purpose of Training 

This training presentation was prepared in accordance with Paragraph 63 of the Administrative 

Compliance Order on Consent, Docket Number CAA-10-2021-0055 (ACO).  The presentation covers the 

following procedures included in the ACO: 

• Enhanced Surface Emission Monitoring Criteria 

• Enhanced Exceedance Tracking 

• Enhanced Exceedance Repair Procedures 

All WM and contractor employees authorized to conduct enhanced surface emissions monitoring 

(Enhanced SEM) at the Riverbend Landfill must receive training prior to monitoring.  Materials included 

with this training are as follows: 

Attachment A – Enhanced SEM Presentation Slides 

Attachment B – Riverbend SEM Plan 

Attachment C – SEM Route 

Attachment D – Penetration Map 

Attachment E – Upwind/Downwind Measurement Points 

Attachment F – LFG Migration Probe Map 



Attachment A 

Enhanced SEM Presentation Slides 
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Attachment B 

Riverbend SEM Plan 
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INTRODUCTION 

Monitoring procedures have been developed by the United States Environmental Protection 
Agency (EPA) to help determine the effectiveness of     active landfill gas (LFG) collection systems 
in reducing fugitive emissions from landfills. 

Riverbend Landfill is required to perform Surface Emissions Monitoring (SEM) by New Source 
Performance Standards (NSPS) and National Emission Standards for Hazardous Air Pollutants 
(NESHAP) regulations. Surface Emissions Monitoring is required for all landfill areas/locations 
that contain a LFG collection and control system subject to NSPS and NESHAP. Riverbend 
Landfill is subject to 40 CFR 60, Subpart XXX. Surface Emissions Monitoring is to be 
performed as specified in 40 CFR §60.765 (c) and (d), and 40 CFR 60, Appendix A, Method 21 
(see Attachment A for rule language and Method 21). Riverbend Landfill is also subject to 40 
CFR 63, Subpart AAAA (NMOC emission rate equal to or greater than 50 Mg/yr), Surface 
Emissions Monitoring is to be performed as specified in 40 CFR §63.1958(d), §63.1960 (c) 
and (d) and §63.1961(f). 

These regulations require surface monitoring around the perimeter and within the active LFG 
collection area where waste exceeds two years in age at final grade or five years in age at interim 
grades. 

This plan does not address changes to Surface Emissions Monitoring that will be required under 
the newly adopted Landfill Methane Rule, OAR Chapter 340, Division 239. The monitoring 
requirements do not go into effect until August 1, 2022. This plan will be updated prior to 
implementing these requirements. 

MONITORING ROUTE MEASUREMENTS 

The following landfill areas are monitored during each SEM and penetration monitoring event at 
Riverbend Landfill: 

• The entire perimeter of the landfill collection area.  

• All areas of waste placement that exceed two years in age or are at final grade or are five 
years in age at interim grades. 

• Measurements are taken along a 30-meter serpentine path. 

• Measurements are taken in areas where visual observations indicate elevated 
concentrations of LFG (such as  distressed vegetation and cracks or seeps in the cover). 
See Monitoring Procedures section. 

As Riverbend Landfill is subject to 40 CFR 60, Subpart XXX and 40 CFR 63, Subpart AAAA, 
see Monitoring Procedures section. The following general requirements also apply: 

• If a monitoring exceedance is observed (>500 ppmv), the technician will follow the 
procedures in the Monitored Exceedance Location section.  
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• All “penetrations” on the landfill in the LFG collection area must be included in the 
monitoring. 

 

SURFACE EMISSIONS ROUTE MAP 

A surface emissions monitoring plan is required as part of the site’s NSPS GCCS Design Plan. 
The surface emissions monitoring plan provided in the NSPS GCCS Design Plan is developed 
based on the proposed final waste grades. Prior to the landfill reaching final grades, interim 
surface emissions routes are used to cover the current fill areas of the landfill.  

An interim surface monitoring route map has been developed for Riverbend Landfill. The route 
map includes a topographical map with the monitoring route applied to the surface. The interim 
route map identifies any areas of the landfill where deviations from the 30-meter intervals (i.e., 
exempted areas, etc.) occurred. The monitoring route has been developed for all areas within the 
active LFG collection area where waste exceeds two years in age at final grade or five years in 
age at interim grades and around the perimeter. Riverbend Landfill has no areas that are excluded 
from monitoring except for dangerous areas.  

On April 6, 2020, Riverbend Landfill became subject to NSPS XXX and NESHAP AAAA 
including cover penetration monitoring. Riverbend Landfill has prepared a surface penetration 
drawing that identifies all cover penetrations required to be monitored. This drawing is used to 
locate penetrations, confirm quarterly penetration monitoring, and identify which penetrations 
were excluded from monitoring due to dangerous areas. The drawing is reviewed and updated 
each quarter and records will be maintained with the surface monitoring route map. 

The surface emissions route map, penetration, drawing will be provided to the contractor for 
review prior to monitoring at the site.  

Since surface emissions monitoring is performed by a field technician on foot, the following 
should be considered when conducting the monitoring: 

• Prepare the route in a downhill fashion 
• Riverbend is large, monitoring routes are broken into several smaller routes 
• Avoid any uphill climbs when possible 
• Provide landmarks on the route map to guide technician along the route (e.g., LFG 

extraction wells) 
• If the site is being actively filled, use recent topographic information to identify the 

location of active areas, roads, stormwater features, berms, etc. 
• Perimeter of the landfill area is also required to be monitored. 
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DANGEROUS AREAS 

Surface emissions monitoring may involve exposure to hazardous walking and working surfaces, 
hazardous materials, active landfilling operations, traffic and operating heavy equipment. 
Landfills can present certain physical hazards; therefore, there are areas that the technician 
should not monitor for their safety. Though these areas may be subject to NSPS/NESHAP and 
require monitoring the risks of monitoring these areas are too high. The regulations allow for the 
exclusion of these dangerous areas for the safety of the technician. It is the responsibility of the 
technician to establish appropriate safety and health practices and determine the applicability of 
regulatory limitations. These dangerous areas are discussed in detail below. 

Riverbend Landfill defines the areas that would qualify as “Dangerous Areas” in compliance 
with 40 CFR §763(d). Areas that qualify as dangerous areas include but are not limited to: 
construction trenches or, snow or ice-covered slopes, exposed temporary cover tarps, roads, the 
working face, construction areas, and stockpiles (soil, rock, materials, etc.). If an area qualifies 
as dangerous, the technician will delineate on the route map the location of the dangerous area, 
and the reason it qualifies as dangerous. 

Excluding NSPS/NESHAP areas from a surface scan should be limited; WM Area air program 
specialist, landfill operations personnel, and the surface scan technician should work together to 
monitor as much of the applicable NSPS areas as possible.  

A minimum 150-foot buffer from active construction and filling areas must be maintained during 
the surface scan even though these areas may be subject to NSPS/NESHAP monitoring 
requirements. The landfill working face is considered a dangerous area, the landfill working face 
contains heavy traffic as well as uncompacted and uncovered waste all of which lead to 
dangerous conditions for the technician on foot. The technician will need to note the location of 
the active area(s) on the route map, and that the area(s) was/were not monitored. 

MONITORING FREQUENCY 

40 CFR §60.765(c)(1) and 40 CFR §63.1960(c)(1) require that surface emissions monitoring be 
conducted on the areas of the landfill subject to NSPS and NESHAPs regulations on a quarterly 
basis. Penetration monitoring will be conducted on the areas of the landfill subject to NSPS and 
NESHAPs regulations on a quarterly basis. However, as discussed in 40 CFR §60.766(f)    and 40 
CFR §63.1961(f), any closed landfill area that has no monitored exceedances in three (3) 
consecutive quarterly monitoring periods may convert to annual monitoring. Any methane 
reading of 500 ppmv or more above background detected during the annual monitoring returns 
the  frequency for that landfill to quarterly monitoring. 

Riverbend Landfill has currently not identified any closed areas that are excluded from SEM. 
Riverbend Landfill defines a closed landfill area as any one of the following: 

• Closed facility: a landfill in which solid waste is no longer being placed, and in which no 
additional solid wastes will be placed without first filing a notification of modification as 
prescribed under 40 CFR §60.761 

• Closed Landfill located next to an active landfill. 
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• Closed Area of Landfill: an Agency-approved variance request is required to exclude 
closed areas at an active landfill from surface emission monitoring, unless the Landfill is 
a Closed Site. 

The final report that is submitted for each surface monitoring event will clearly delineate the 
monitoring frequency of landfill areas at the Site if there are any on an annual monitoring 
schedule. 

APPROVED EQUIPMENT 

METHANE DETECTOR 

Some examples of devices used for surface emissions monitoring include, but are limited to: 

• Landtec QED SEM 5000: https://www.landtecna.com/product/sem5000-portable- 
methane-detector/ 

• Elkins Earthworks, LLC Irwin: https://elkinsearthworks.com/irwin/ 

• Thermo Scientific TVA2020 Toxic Vapor Analyzer:   
https://www.thermofisher.com/order/catalog/product/TVA2020#/TVA2020   

CALIBRATION GASES 
Calibration gases are used to calibrate the methane detector to a known value. The calibration 
gas is the reference compound at a known concentration approximately equal to the leak 
definition concentration. Under NSPS/NESHAP regulations, the reference compound is methane 
and the leak definition concentration is 500 parts per million by volume (ppmv). 

Two (2) gas mixtures are required for instrument calibration and performance evaluation: 

1. Zero Gas. Air, less than 10 ppmv VOC. Outdoor ambient air shall not be substituted in 
place of zero air gas. 

2. Calibration Gas. The calibration gas must be methane, diluted to a nominal concentration 
of 500 parts per million in air. 

Each cylinder gas must be provided with a Certificate of Analysis. The Certificate of Analysis 
provides the analytical accuracy and the product expiration date. The Certificate of Analysis for 
all calibration gases used for calibration of the instrument will be provided in the final report 
submitted each quarter. 

CALIBRATION AND BACKGROUND READINGS 

Below are the standard guidelines for calibrating and assessing the performance of the 
monitoring instrument. Calibration must be completed per the manufacturer’s guidelines and 
Method 21.  In the event of a conflict between Method 21 and the manufacturer’s guidelines, 
Riverbend must comply with Method 21 requirements. The technician should ensure that a copy 
of the operating manual is available to reference. 

https://www.landtecna.com/product/sem5000-portable-methane-detector/
https://www.landtecna.com/product/sem5000-portable-methane-detector/
https://elkinsearthworks.com/irwin/
https://www.thermofisher.com/order/catalog/product/TVA2020%23/TVA2020
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The calibration procedures below must be completed each day of sampling, prior to beginning 
monitoring. A separate calibration form (Attachment B) must be completed for each day of 
sampling including rechecks. 

STANDARD CALIBRATION PROCEDURES 

STEP 1: ASSEMBLE INSTRUMENT, POWER ON AND WARM UP 
Assemble and start up the instrument according to the manufacturer's instructions for 
recommended warm-up period and preliminary adjustments. Check all filters and the probe tip for 
any blockages. Visually check all tubing and wiring for any cracks or perforations. Ensure that the 
pump is running at the proper flow rate. Ensure that the instrument has been fully charged and has 
a sufficient supply of fuel (i.e., hydrogen). 

While the instrument is warming up, the technician should provide the meteorological conditions 
during the day of the monitoring on page 2 of the calibration forms shown in Attachment B. 

STEP 2: RESPONSE FACTOR 
The response factor for methane must be determined for the instrument that is being utilized in the 
monitoring.3 The technician should consult the manufacturer specifications or operating manual 
for this information. If necessary, the response factor should be input into the instrument prior to 
calibrating the instrument. If a response factor is not specified by the manufacturer, then the 
response factor determination specified in section 8.1.1.1 of Method 21 will need to be conducted 
prior to placing the unit into service. The technician should note that the use of a portable analyzer 
that has a response factor of greater than 10 for methane is not allowed under Method 21. 
Methane typically has a response factor of 1.0 for most flame ionization detector (FID) models. 

STEP 3: CALIBRATION OF INSTRUMENT (EACH TIME BEFORE USE) 
After the appropriate warm-up period, navigate to the instrument calibration menu to begin the 
calibration procedure. Introduce the zero-air gas into the instrument sample probe by one of two 
methods: 1) Connect probe to cylinder regulator via tubing; or, 2) Connect probe to Tedlar bag via 
tubing. Allow the meter reading to stabilize (or adjust the meter readout to correspond to the zero- 
air gas value) prior to accepting the zero internal calibration result.  

Next, introduce the 500 ppmv calibration gas into the instrument sample probe by one of two 
methods: 1) Connect probe to cylinder regulator via tubing; or, 2) Connect probe to Tedlar bag via 
tubing. Allow the meter reading to stabilize (or adjust the meter readout to correspond to the 
calibration gas value) prior to accepting the calibration gas result. After calibration is complete, 
the technician should place the instrument into “run mode” and conduct a quick check of the 
instrument by re-introducing the calibration gas and recording the steady reading on page 2 of the 
calibration sheets shown in Attachment B. 

The technician should also record the lot numbers of both calibration gases along with the 
corresponding expiration dates on page 1 of the calibration sheets shown in Attachment B. 

STEP 4: CALIBRATION PRECISION (EVERY 3 MONTHS) 
The calibration precision test must be completed prior to commencement of monitoring activities. 
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Make a total of three (3) trial measurements by alternately using zero gas and the specified 
calibration gas. Record the meter readings. Calculate the average algebraic difference between the 
meter readings and the known value. Divide this average difference by the known calibration value 
and multiply by 100 to express the resulting calibration precision as a percentage. The calibration 
precision can be calculated using this formula: 

Precision = [|𝑇1|−𝐶𝑠𝑝𝑎𝑛]+[|𝑇2−𝐶𝑠𝑝𝑎𝑛|]+[|𝐶𝑇3−𝑠𝑝𝑎𝑛|]
3

×
1

𝐶𝑠𝑝𝑎𝑛
×

100

1
    

Where, 

Cspan = Concentration of calibration gas (ppmv) 

T1, T2, and T3 = Actual meter reading (ppmv) for Trials 1, 2 and 3 respectively 

The calibration precision shall be equal to or less than 10 percent of the calibration gas value. All 
meter readings should be entered on page 1 of the calibration sheets shown in Attachment B. 

STEP 5: RESPONSE TIME (ONCE BEFORE NEW COMMISSIONING) 
The response time test is required before commencement of monitoring activities. If a modification 
to the sample pumping system or flow configuration is made that would change the response time, 
a new test is required before further use. 

• Introduce zero gas into the instrument sample probe. When the meter reading has 
stabilized, switch quickly to the specified calibration gas. After switching, measure the 
time required to attain 90 percent of the final stable reading using a stopwatch (or other 
method). Perform this test sequence three (3) times and record the results. Calculate the 
average response time. 

The instrument response time shall be equal to or less than 30 seconds. The instrument pump, 
dilution probe (if any), sample probe (with straight extension or attached to a wheel), and probe 
filter that will be used during testing shall all be in place during the response time determination. 
All readings should be entered on page 1 of the calibration sheets shown in Attachment B. 

STEP 6: UPWIND/DOWNWIND READINGS (BEFORE EACH USE) 
To complete the calibration procedure, upwind and downwind readings must be taken. These 
readings will be used as the baseline in determining exceedances on the monitoring path. 

1. Confirm the landfill waste boundary with the Area Air Program Specialist or Site 
Operations. 

2. Determine the wind direction. This will vary day to day, sometimes hour to hour. 
3. Go to the upwind location to take the Upwind Reading outside the waste boundary of 

the landfill at a distance of at least 30 meters (98 feet) from the edge of waste. Record 
the reading on page 2 of the calibration forms provided in Attachment B. 

4. Then go to the downwind location to take the Downwind Reading outside the waste 
boundary of the landfill at a distance of at least 30 meters (98 feet) from the edge of 
waste. Record the reading on page 2 of the calibration forms provided in Attachment 
B. 
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If an area more than 30 meters (98 feet) outside the edge of waste is not accessible, review 
proper location with Area Air Program Specialist for the landfill location. (The regulation 
specifies that the background readings shall be taken 30 meters (98 feet) outside of perimeter 
wells; however, care must be taken since toe drains could be present) 

The average of the upwind reading and the downwind reading will be considered the background 
concentration. The NSPS/NESHAP exceedance limit is expressed as 500 ppmv above 
background levels. For example, if the background concentration is 5.0 ppmv, then the meter 
readout threshold for a surface monitoring exceedance is 505 ppmv (not 500 ppmv). 

The initial calibration procedures are now complete, and sampling of the monitoring route can 
begin. Follow the procedures set forth below in the “Monitoring Procedures” section of this 
Protocol. 
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SCHEDULING OF MONITORING EVENT 

SEM Events are coordinated with the Area Air Program Specialist, District Operations 
Manager/Supervisor, as well as the site LFG Technician and/or Area Gas Operations Manager. 
Site operations will prepare the landfill for the monitoring event (i.e., have the site mowed, etc.), 
if necessary. Site vegetation should be at a reasonable height so that monitoring path can be 
followed, and the monitoring probe can be properly positioned within 2 to 4 inches from the 
surface. 

SEM Events are to be conducted during typical meteorological conditions.  

MONITORING PROCEDURES 

SURFACE EMISSIONS MONITORING 
Riverbend Landfill conducts penetration monitoring as a separate event using the site specific 
penetration map (see Penetration Monitoring section).  
The general procedures for surface emissions monitoring performed by third-party consultants 
include the following. 

1. SEM technicians must be trained (see SEM Training section). 

2. Third party technicians must check in at the landfill office and with the site LFG 
technician. 

3. Personal Protective Equipment (PPE) is required while working outside of the office. PPE 
complement is as follows: high visibility clothing or vest, three gas personal monitor, 
hardhat, safety glasses, puncture resistant steel toed work boots. 

4. Monitoring must be performed during typical meteorological conditions and include the 
meteorological data in the event report. 

5. Prepare the instrument for use by conducting all the Calibration Procedures listed above. 

6. Using the Surface Emissions Route Map, begin monitoring, by taking a reading at the 
starting location and begin the geospatial and temporal GPS log of the actual monitoring 
path.  

7. Walk the route as delineated on the Surface Emissions Route Map while continuing to 
observe the meter readout and keeping the probe inlet at a height of 2 to 4 inches above the 
landfill surface.  

8. Section 8.3.1 of Method 21 states: “If an increased meter reading is observed, slowly 
sample the interface where leakage is indicated until the maximum meter reading is 
obtained. Leave the probe inlet at this maximum reading location for two times the 
instrument response time.” 

9. If visual observations by the technician along the surface route indicate signs of elevated 
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concentrations of LFG, such as distressed vegetation, cracks, seeps, or significant odor, 
the technician will deviate from the route to take a reading at that location. Once the area 
that has been visually identified has been measured, the technician must immediately 
return to the monitoring route and continue monitoring.  

10. After completion of each monitoring day, meet to review events of the day, download 
monitoring data and assist in preparing the exceedance log (Attachment C). 

PENETRATION MONITORING 
Riverbend Landfill is subject to 40 CFR §60.763(d) of Subpart XXX and 40 CFR §63.1958(d) of 
the NESHAP AAAA, which require the monitoring of all cover penetrations and openings. 

NESHAP AAAA includes a definition of cover penetration and for purposes of conducting SEM, 
Riverbend Landfill will use the following definition: 

Cover penetration means a wellhead, a part of a landfill gas collection, leachate system or 

operations system, and/or any other object that completely passes through the landfill cover. The 

landfill cover includes that portion which covers the waste, as well as the portion which borders 

the waste extended to the point where it is sealed with the landfill liner or the surrounding land 

mass. Examples of what is not a penetration for purposes of this subpart include but are not 

limited to: Survey stakes, fencing including litter fences, flags, signs, utility posts, and trees so 

long as these items do not pass through the landfill cover. 

For the monitoring requirement requiring the monitoring of “any openings”, Riverbend Landfill 
defines “openings” to mean any cover penetration as defined above, and any area where waste 
has been placed that visually exhibits distressed vegetation and cracks and seeps in the cover. 

For actual penetration monitoring, the penetration will be monitored 2 to 4 inches above ground  
level. Monitoring will be done around the circumference at the base of each penetration location, 
as well as at areas of distressed vegetation and cracks and seeps. Any exceedance detected at a 
penetration will be labeled as a single penetration exceedance on the corresponding well number. 
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MONITORED EXCEEDANCE LOCATIONS 

As discussed in 40 CFR §60.765(c)(4) and 40 CFR §63.1960(c)(4), any reading of 500 parts per 
million by volume (ppmv) or more above the background concentration at any location shall be 
recorded as a monitored exceedance. 

If the technician monitors a location and the reading exceeds 500 ppmv, the location must be 
marked in the field and documented. The following procedure is to be completed at each 
monitored exceedance location. 

1. Label brightly colored pin flags with a unique ID. Use several pin flags to denote the 
entire area of the exceedance. For Sites subject to 40 CFR 60, Subpart XXX and 40 CFR 
63 Subpart AAAA, the exceedance location should be recorded using a GPS locator that 
is accurate to at least 4 meters (latitude and longitude coordinates must contain five 
decimal places). 

2. Technician will record the flag number and the GPS coordinates on the field log. 
3. Technician will note on the route map and field log the location of the exceedance 

including the label ID and the concentration recorded at that point. 
4. Upon completion of each day’s monitoring events, provide the monitored exceedances, 

monitoring data, their concentrations,  
5. If repairs have been completed at an exceedance location during the same monitoring 

event, the technician will return to the repaired location(s) and conduct the 10-day 
follow-up monitoring event. 

6. Ensure instrument is re-calibrated for each new day of follow-up monitoring. 

Consult the USEPA flow chart at the beginning of this document and follow the steps in the next 
section for all monitoring exceedance locations. 

EXCEEDANCE REPAIR PROCEDURES 

Cover maintenance or adjustments to the GCCS will be made and the location will be re-
monitored within 10 calendar days of the initial exceedance. The following will be completed for 
all surface, penetration, exceedances. 

1. Exceedance Log will be updated that includes the following; 

• Date, Time, Exceedance ID, Description, GPS Location, Corrective Actions and 
Follow-Up Monitoring (10-day, 1-month, etc.) 

A proposed corrective action plan and corresponding timeline will be submitted to the 
Administrator for approval for any location where monitored methane concentration equals or 
exceeds 500 ppmv above background three times within a quarterly period, except for when the 
exceedance will be corrected within 120-days by the addition of a new well or collection device. 
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MONITORED EXCEEDANCE RECHECKS 

As required by 40 CFR §60.765(c)(4) and 40 CFR §63.1960(c)(4), any reading of 500 ppmv or 
more above the background concentration shall be recorded as a monitored exceedance and 
specified corrective actions shall be taken. These regulations require that the monitored 
exceedance locations be re-monitored within ten (10) days and one (1) month of detecting the 
exceedance. Each re-monitoring event is detailed below. Also note that if the specified actions 
are taken, the exceedance is not a violation of the operational requirements of 40 CFR §60.763(d) 
or 40 CFR §63.1958(d). 

The Area Air Program Specialist will develop a calendar for the re-monitoring events based on 
the date monitored. Reasonable efforts will be made to correct any monitored exceedance 
locations on the same day as the initial monitoring event. Riverbend Landfill or its contractors 
will complete corrective action measures that include and are not limited to cover repairs; or  
adjustments to the landfill gas collection and control system at each monitored exceedance 
location. Adjustments to the LFG system include and are not limited to increasing the vacuum of 
adjacent wells to increase the gas collection in the vicinity; fixing leaks; replacing bolts; 
installing boots; upgrading the blower, header pipes, or control device; etc. Root cause analysis 
as required by 40 CFR § 60.765 will be conducted for positive pressure and wellhead 
temperature exceedances. 

 10-Day RE-MONITORING 

The locations of monitored exceedances are to be re-monitored within 10 calendar days of 
detecting the exceedance. All calibration procedures must be completed for each 10-day re- 
monitoring event. 

• PASS: If the 10-day re-monitoring event shows methane concentrations at the monitored 
exceedance locations to be less than 500 ppmv above the background, then the monitored 
exceedance locations are to be re-monitored one (1) month from the initial exceedance. 

• FAIL: If the 10-day re-monitoring shows methane concentrations at the monitored   
exceedance locations to be greater than 500 ppmv above the background, then a second 
monitored exceedance has occurred. A second monitored exceedance requires additional 
corrective action be taken to remedy the exceedance. Corrective action measures include and 
are not limited to additional cover maintenance, additional adjustments to the LFG system. 

After completion of the additional corrective action, the second monitored       exceedance 
location must be monitored within 10-days of the date of the second monitored exceedance. 
See Exceedance Repair Procedures for required documentation 

o PASS: If the 10-day re-monitoring for the second monitored exceedance location 
shows a methane concentration less than 500 ppmv above the background, then the 
second monitored exceedance must be re-monitored one (1) month from the initial 
exceedance. This location must then pass the 1-month follow-up to avoid three 
exceedances within the same quarter, which would prompt the 120-day corrective 
action period described in 40 CFR §60.765(c)(4)(v) and 40 CFR §63.1960(c)(4)(v). 
10-day passing result will be entered into the exceedance log. 
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o FAIL: If the 10-day re-monitoring for the second monitored exceedance location 
shows a methane concentration greater than 500 ppmv above the background, then a 
new well or other collection device shall be installed at that location within 120 
calendar days of the initial exceedance. (Note that an alternative remedy to the 
exceedance, such as upgrading the blower, header pipes or control device, and a 
corresponding timeline for installation may be submitted to the Administrator for 
approval if the exceedance is not corrected). No further monitoring is required at that 
exceedance location until the new well or other collection device has been installed. 
Second exceedance result will be entered into the exceedance log. 

1-MONTH RE-MONITORING 
The locations of monitored exceedances are to be re-monitored within 1 month of detecting the 
initial exceedance. All calibration procedures must be completed for each 1-month re-monitoring 
event.  

• PASS: If the 1-month re-monitoring shows methane concentrations at the monitored 
exceedance locations to be less than 500 ppmv above the background, then no further 
monitoring of that monitored exceedance location is required until the next quarterly 
monitoring period. Results will be entered into the exceedance log. 

• FAIL: If the 1-month re-monitoring shows methane concentrations at the monitored 
exceedance locations to be greater than 500 ppmv above the background and a second 
monitored exceedance has occurred,6 the location requires additional corrective action to 
remedy the exceedance. Corrective action measures may include and are not limited to 
additional cover maintenance, additional adjustments to the LFG system, etc. After 
completion of the additional corrective action, the  second monitored exceedance location is 
to be monitored within 10-days of the date of the second monitored exceedance. 

o PASS; If the 1-month re-monitoring for the second monitored exceedance location 
shows a methane concentration less than 500 ppmv above the background, then no 
further monitoring of that monitored exceedance location is required until the next 
quarterly monitoring period. 

o FAIL; If the 1-month re-monitoring for the second monitored exceedance location 
shows a methane concentration greater than 500 ppmv above the background, then a 
new well or other collection device shall be installed at that location within 120 
calendar days of the initial exceedance. (Note that an alternative remedy to the 
exceedance, such as upgrading the blower, header pipes or control device, and a 
corresponding timeline for installation may be submitted to the Administrator for 
approval). No further monitoring is required at that exceedance location until the new 
well or other collection device has been installed. 

The results of the follow-up monitoring will be documented on the exceedance log. 

If an initial exceedance location fails the 10-day follow-up, passes the 20-day follow-up and fails 
the 1-month follow-up, this would constitute 3 exceedances within the same quarter, prompting 
the 120-day corrective action period described in 40 CFR 60.765(c)(4)(v).



16 
 

 

 

REPORT PREPARATION 

Riverbend Landfill reports results of the 1st and 2nd quarter SEM events in the Semi-Annual Title 
V report and the 3rd and 4th quarters SEM Events in the Annual Title V reports.  The Semi-
Annual and Annual Title V reports are sent to Oregon Department of Environmental Quality and 
during the year after the effective date of the Administrative Compliance Order on Consent, 
Docket Number CAA-10-2021-0055, individual quarterly SEM event reports must be sent to 
EPA Region 10 60 days after the last monitored exceedance date. The SEM Report includes the 
following components: 

COVER LETTER 
The cover letter includes text explaining when the monitoring was completed, what equipment 
was used to complete the monitoring, what regulations were followed while completing the 
monitoring, corrective actions taken on any monitored exceedances, as well as the results from the 
monitoring. The following information outlined below should be included with the cover letter. 

FIGURE 1 SITE PLAN 
An overall site map depicting the approved SEM monitoring path imposed on the site map, 
exceedance locations including label IDs, and upwind/downwind locations. This map also 
delineates the dangerous areas that were excluded from the monitoring.  

TABLE 1 – SURFACE/PENETRATION/ MONITORING EXCEEDANCES AND 
CORRECTIVE ACTIONS 
Table 1 contains a summary of the exceedances detected during the initial scan and any re- 
monitoring events conducted at the site as part of the monitoring event. Also included is a 
summary of corrective actions implemented at each location. 

• All locations measured at or above 500 ppmv above background during the initial 
monitoring event must be included in this table. Concentrations must be reported as 
numerical values for monitoring points that are 500 ppmv above background or greater.  

• An “NA” is placed in any Cell that does not apply or the cell is greyed out. 

• If there are no exceedances detected for a quarterly SEM event, then Table 1 can be 
omitted from the report. 

ATTACHMENT 1 – CALIBRATION RECORDS 
Attachment 1 of the SEM report provides all the calibration forms for each daily monitoring 
event (this includes the initial monitoring event and all follow-up events). 

ATTACHMENT 2 – CALIBRATION GASES CERTIFICATES OF ANALYSIS 
Attachment 2 of the report consists of copies of the certificates of analysis for the calibration 
gases used to complete the initial monitoring and any associated rechecks. 

  



 

 

ATTACHMENT A 

SURFACE EMISSIONS MONITORING REFERENCE STANDARDS 
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While we have taken steps to ensure the accuracy of this Internet version of the document, it is not the 

official version.  To see a complete version including any recent edits, visit:  

https://www.ecfr.gov/cgi-bin/ECFR?page=browse and search under Title 40, Protection of 

Environment. 

METHOD 21 - DETERMINATION OF VOLATILE ORGANIC COMPOUND LEAKS 

1.0  Scope and Application 

1.1  Analytes. 

Analyte CAS No. 

Volatile Organic Compounds (VOC) No CAS number assigned. 

1.2 Scope. This method is applicable for the determination of VOC leaks from process equipment. These 
sources include, but are not limited to, valves, flanges and other connections, pumps and compressors, 
pressure relief devices, process drains, open-ended valves, pump and compressor seal system degassing 
vents, accumulator vessel vents, agitator seals, and access door seals. 

1.3  Data Quality Objectives. Adherence to the requirements of this method will enhance the quality of 
the data obtained from air pollutant sampling methods. 

2.0  Summary of Method 

2.1  A portable instrument is used to detect VOC leaks from individual sources. The instrument detector 
type is not specified, but it must meet the specifications and performance criteria contained in Section 6.0. 
A leak definition concentration based on a reference compound is specified in each applicable regulation. 
This method is intended to locate and classify leaks only, and is not to be used as a direct measure of mass 
emission rate from individual sources. 

3.0  Definitions 

3.1   Calibration gas means the VOC compound used to adjust the instrument meter reading to a known 
value. The calibration gas is usually the reference compound at a known concentration approximately 
equal to the leak definition concentration. 

3.2   Calibration precision means the degree of agreement between measurements of the same known 
value, expressed as the relative percentage of the average difference between the meter readings and the 
known concentration to the known concentration. 

3.3   Leak definition concentration means the local VOC concentration at the surface of a leak source that 
indicates that a VOC emission (leak) is present. The leak definition is an instrument meter reading based 
on a reference compound. 

3.4   No detectable emission means a local VOC concentration at the surface of a leak source, adjusted for 
local VOC ambient concentration, that is less than 2.5 percent of the specified leak definition 
concentration. that indicates that a VOC emission (leak) is not present. 

https://www.ecfr.gov/cgi-bin/ECFR?page=browse
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3.5   Reference compound means the VOC species selected as the instrument calibration basis for 
specification of the leak definition concentration. (For example, if a leak definition concentration is 
10,000 ppm as methane, then any source emission that results in a local concentration that yields a meter 
reading of 10,000 on an instrument meter calibrated with methane would be classified as a leak. In this 
example, the leak definition concentration is 10,000 ppm and the reference compound is methane.) 

3.6   Response factor means the ratio of the known concentration of a VOC compound to the observed 
meter reading when measured using an instrument calibrated with the reference compound specified in 
the applicable regulation. 

3.7   Response time means the time interval from a step change in VOC concentration at the input of the 
sampling system to the time at which 90 percent of the corresponding final value is reached as displayed 
on the instrument readout meter. 

4.0  Interferences[Reserved] 

5.0  Safety 

5.1  Disclaimer. This method may involve hazardous materials, operations, and equipment. This test 
method may not address all of the safety problems associated with its use. It is the responsibility of the 
user of this test method to establish appropriate safety and health practices and determine the applicability 
of regulatory limitations prior to performing this test method. 

5.2  Hazardous Pollutants. Several of the compounds, leaks of which may be determined by this method, 
may be irritating or corrosive to tissues (e.g., heptane) or may be toxic (e.g., benzene, methyl alcohol). 
Nearly all are fire hazards. Compounds in emissions should be determined through familiarity with the 
source. Appropriate precautions can be found in reference documents, such as reference No. 4 in Section 
16.0. 

6.0  Equipment and Supplies 

A VOC monitoring instrument meeting the following specifications is required: 

6.1  The VOC instrument detector shall respond to the compounds being processed. Detector types that 
may meet this requirement include, but are not limited to, catalytic oxidation, flame ionization, infrared 
absorption, and photoionization. 

6.2  The instrument shall be capable of measuring the leak definition concentration specified in the 
regulation. 

6.3  The scale of the instrument meter shall be readable to ±2.5 percent of the specified leak definition 
concentration. 

6.4  The instrument shall be equipped with an electrically driven pump to ensure that a sample is provided 
to the detector at a constant flow rate. The nominal sample flow rate, as measured at the sample probe tip, 
shall be 0.10 to 3.0 l/min (0.004 to 0.1 ft3 /min) when the probe is fitted with a glass wool plug or filter 
that may be used to prevent plugging of the instrument. 
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6.5  The instrument shall be equipped with a probe or probe extension or sampling not to exceed 6.4 mm 
(1/4in) in outside diameter, with a single end opening for admission of sample. 

6.6  The instrument shall be intrinsically safe for operation in explosive atmospheres as defined by the 
National Electrical Code by the National Fire Prevention Association or other applicable regulatory code 
for operation in any explosive atmospheres that may be encountered in its use. The instrument shall, at a 
minimum, be intrinsically safe for Class 1, Division 1 conditions, and/or Class 2, Division 1 conditions, 
as appropriate, as defined by the example code. The instrument shall not be operated with any safety 
device, such as an exhaust flame arrestor, removed. 

7.0  Reagents and Standards 

7.1  Two gas mixtures are required for instrument calibration and performance evaluation: 

7.1.1  Zero Gas. Air, less than 10 parts per million by volume (ppmv) VOC. 

7.1.2  Calibration Gas. For each organic species that is to be measured during individual source surveys, 
obtain or prepare a known standard in air at a concentration approximately equal to the applicable leak 
definition specified in the regulation. 

7.2  Cylinder Gases. If cylinder calibration gas mixtures are used, they must be analyzed and certified by 
the manufacturer to be within 2 percent accuracy, and a shelf life must be specified. Cylinder standards 
must be either reanalyzed or replaced at the end of the specified shelf life. 

7.3  Prepared Gases. Calibration gases may be prepared by the user according to any accepted gaseous 
preparation procedure that will yield a mixture accurate to within 2 percent. Prepared standards must be 
replaced each day of use unless it is demonstrated that degradation does not occur during storage. 

7.4  Mixtures with non-Reference Compound Gases. Calibrations may be performed using a compound 
other than the reference compound. In this case, a conversion factor must be determined for the 
alternative compound such that the resulting meter readings during source surveys can be converted to 
reference compound results. 

8.0  Sample Collection, Preservation, Storage, and Transport 

8.1  Instrument Performance Evaluation. Assemble and start up the instrument according to the 
manufacturer's instructions for recommended warm-up period and preliminary adjustments. 

8.1.1  Response Factor. A response factor must be determined for each compound that is to be measured, 
either by testing or from reference sources. The response factor tests are required before placing the 
analyzer into service, but do not have to be repeated at subsequent intervals. 

8.1.1.1  Calibrate the instrument with the reference compound as specified in the applicable regulation. 
Introduce the calibration gas mixture to the analyzer and record the observed meter reading. Introduce 
zero gas until a stable reading is obtained. Make a total of three measurements by alternating between the 
calibration gas and zero gas. Calculate the response factor for each repetition and the average response 
factor. 
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8.1.1.2  The instrument response factors for each of the individual VOC to be measured shall be less than 
10 unless otherwise specified in the applicable regulation. When no instrument is available that meets this 
specification when calibrated with the reference VOC specified in the applicable regulation, the available 
instrument may be calibrated with one of the VOC to be measured, or any other VOC, so long as the 
instrument then has a response factor of less than 10 for each of the individual VOC to be measured. 

8.1.1.3  Alternatively, if response factors have been published for the compounds of interest for the 
instrument or detector type, the response factor determination is not required, and existing results may be 
referenced. Examples of published response factors for flame ionization and catalytic oxidation detectors 
are included in References 1–3 of Section 17.0. 

8.1.2  Calibration Precision. The calibration precision test must be completed prior to placing the analyzer 
into service and at subsequent 3-month intervals or at the next use, whichever is later. 

8.1.2.1  Make a total of three measurements by alternately using zero gas and the specified calibration 
gas. Record the meter readings. Calculate the average algebraic difference between the meter readings 
and the known value. Divide this average difference by the known calibration value and multiply by 100 
to express the resulting calibration precision as a percentage. 

8.1.2.2  The calibration precision shall be equal to or less than 10 percent of the calibration gas value. 

8.1.3  Response Time. The response time test is required before placing the instrument into service. If a 
modification to the sample pumping system or flow configuration is made that would change the response 
time, a new test is required before further use. 

8.1.3.1  Introduce zero gas into the instrument sample probe. When the meter reading has stabilized, 
switch quickly to the specified calibration gas. After switching, measure the time required to attain 90 
percent of the final stable reading. Perform this test sequence three times and record the results. Calculate 
the average response time. 

8.1.3.2  The instrument response time shall be equal to or less than 30 seconds. The instrument pump, 
dilution probe (if any), sample probe, and probe filter that will be used during testing shall all be in place 
during the response time determination. 

8.2  Instrument Calibration. Calibrate the VOC monitoring instrument according to Section 10.0. 

8.3  Individual Source Surveys. 

8.3.1  Type I—Leak Definition Based on Concentration. Place the probe inlet at the surface of the 
component interface where leakage could occur. Move the probe along the interface periphery while 
observing the instrument readout. If an increased meter reading is observed, slowly sample the interface 
where leakage is indicated until the maximum meter reading is obtained. Leave the probe inlet at this 
maximum reading location for approximately two times the instrument response time. If the maximum 
observed meter reading is greater than the leak definition in the applicable regulation, record and report 
the results as specified in the regulation reporting requirements. Examples of the application of this 
general technique to specific equipment types are: 

8.3.1.1  Valves. The most common source of leaks from valves is the seal between the stem and housing. 
Place the probe at the interface where the stem exits the packing gland and sample the stem 
circumference. Also, place the probe at the interface of the packing gland take-up flange seat and sample 
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the periphery. In addition, survey valve housings of multipart assembly at the surface of all interfaces 
where a leak could occur. 

8.3.1.2  Flanges and Other Connections. For welded flanges, place the probe at the outer edge of the 
flange-gasket interface and sample the circumference of the flange. Sample other types of nonpermanent 
joints (such as threaded connections) with a similar traverse. 

8.3.1.3  Pumps and Compressors. Conduct a circumferential traverse at the outer surface of the pump or 
compressor shaft and seal interface. If the source is a rotating shaft, position the probe inlet within 1 cm 
of the shaft-seal interface for the survey. If the housing configuration prevents a complete traverse of the 
shaft periphery, sample all accessible portions. Sample all other joints on the pump or compressor 
housing where leakage could occur. 

8.3.1.4  Pressure Relief Devices. The configuration of most pressure relief devices prevents sampling at 
the sealing seat interface. For those devices equipped with an enclosed extension, or horn, place the probe 
inlet at approximately the center of the exhaust area to the atmosphere. 

8.3.1.5  Process Drains. For open drains, place the probe inlet at approximately the center of the area open 
to the atmosphere. For covered drains, place the probe at the surface of the cover interface and conduct a 
peripheral traverse. 

8.3.1.6  Open-ended Lines or Valves. Place the probe inlet at approximately the center of the opening to 
the atmosphere. 

8.3.1.7  Seal System Degassing Vents and Accumulator Vents. Place the probe inlet at approximately the 
center of the opening to the atmosphere. 

8.3.1.8  Access door seals. Place the probe inlet at the surface of the door seal interface and conduct a 
peripheral traverse. 

8.3.2  Type II—“No Detectable Emission”. Determine the local ambient VOC concentration around the 
source by moving the probe randomly upwind and downwind at a distance of one to two meters from the 
source. If an interference exists with this determination due to a nearby emission or leak, the local 
ambient concentration may be determined at distances closer to the source, but in no case shall the 
distance be less than 25 centimeters. Then move the probe inlet to the surface of the source and determine 
the concentration as outlined in Section 8.3.1. The difference between these concentrations determines 
whether there are no detectable emissions. Record and report the results as specified by the regulation. 
For those cases where the regulation requires a specific device installation, or that specified vents be 
ducted or piped to a control device, the existence of these conditions shall be visually confirmed. When 
the regulation also requires that no detectable emissions exist, visual observations and sampling surveys 
are required. Examples of this technique are: 

8.3.2.1  Pump or Compressor Seals. If applicable, determine the type of shaft seal. Perform a survey of 
the local area ambient VOC concentration and determine if detectable emissions exist as described in 
Section 8.3.2. 

8.3.2.2  Seal System Degassing Vents, Accumulator Vessel Vents, Pressure Relief Devices. If applicable, 
observe whether or not the applicable ducting or piping exists. Also, determine if any sources exist in the 
ducting or piping where emissions could occur upstream of the control device. If the required ducting or 
piping exists and there are no sources where the emissions could be vented to the atmosphere upstream of 
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the control device, then it is presumed that no detectable emissions are present. If there are sources in the 
ducting or piping where emissions could be vented or sources where leaks could occur, the sampling 
surveys described in Section 8.3.2 shall be used to determine if detectable emissions exist. 

8.3.3  Alternative Screening Procedure. 

8.3.3.1  A screening procedure based on the formation of bubbles in a soap solution that is sprayed on a 
potential leak source may be used for those sources that do not have continuously moving parts, that do 
not have surface temperatures greater than the boiling point or less than the freezing point of the soap 
solution, that do not have open areas to the atmosphere that the soap solution cannot bridge, or that do not 
exhibit evidence of liquid leakage. Sources that have these conditions present must be surveyed using the 
instrument technique of Section 8.3.1 or 8.3.2. 

8.3.3.2  Spray a soap solution over all potential leak sources. The soap solution may be a commercially 
available leak detection solution or may be prepared using concentrated detergent and water. A pressure 
sprayer or squeeze bottle may be used to dispense the solution. Observe the potential leak sites to 
determine if any bubbles are formed. If no bubbles are observed, the source is presumed to have no 
detectable emissions or leaks as applicable. If any bubbles are observed, the instrument techniques of 
Section 8.3.1 or 8.3.2 shall be used to determine if a leak exists, or if the source has detectable emissions, 
as applicable. 

9.0  Quality Control 

Section Quality control measure Effect 

8.1.2 Instrument calibration precision 
check 

Ensure precision and accuracy, respectively, of instrument 
response to standard. 

10.0 Instrument calibration  

10.0 Calibration and Standardization 

10.1  Calibrate the VOC monitoring instrument as follows. After the appropriate warm-up period and zero 
internal calibration procedure, introduce the calibration gas into the instrument sample probe. Adjust the 
instrument meter readout to correspond to the calibration gas value. 

Note: If the meter readout cannot be adjusted to the proper value, a malfunction of the analyzer is 
indicated and corrective actions are necessary before use. 

11.0  Analytical Procedures[Reserved] 

12.0  Data Analyses and Calculations[Reserved] 

13.0  Method Performance[Reserved] 

14.0  Pollution Prevention[Reserved] 

15.0  Waste Management[Reserved] 
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\Q̂ �aPO�MTb�cPIMLRPT�deJOJ�fPTRLPOJS�fJLeMTJ�IPTIJTLOMLRPT�JghMcN�PO�JHIJJSN�ZWW�KMOLN�KJO�fRccRPT�M]PQJ]MIijOPhTS�LeOJJ�LRfJN�dRLeRT�M�ghMOLJOcb�KJORPS̀�M�TJd�dJcc�PO�PLeJO�IPccJILRPT�SJQRIJ�NeMcc�]J�RTNLMccJS�dRLeRTk[W�IMcJTSMO�SMbN�Pl�LeJ�RTRLRMc�JHIJJSMTIJX�mT�McLJOTMLRQJ�OJfJSb�LP�LeJ�JHIJJSMTIJ̀�NhIe�MN�hKjOMSRTj�LeJ]cPdJÒ�eJMSJO�KRKJN�PO�IPTLOPc�SJQRIJ̀�MTS�M�IPOOJNKPTSRTj�LRfJcRTJ�lPO�RTNLMccMLRPT�fMb�]J�Nh]fRLLJS�LP�LeJmSfRTRNLOMLPO�lPO�MKKOPQMcX\Ẑ �neJ�PdTJO�PO�PKJOMLPO�NeMcc�RfKcJfJTL�M�KOPjOMf�LP�fPTRLPO�lPO�IPQJO�RTLJjORLb�MTS�RfKcJfJTL�IPQJO�OJKMRON�MNTJIJNNMOb�PT�M�fPTLecb�]MNRNX\Ŝ �GMIe�PdTJO�PO�PKJOMLPO�NJJiRTj�LP�IPfKcb�dRLe�LeJ�KOPQRNRPTN�RT�KMOMjOMKe�\Î�Pl�LeRN�NJILRPT�NeMcc�IPfKcb�dRLe�LeJlPccPdRTj�RTNLOhfJTLMLRPT�NKJIRoIMLRPTN�MTS�KOPIJShOJN�lPO�NhOlMIJ�JfRNNRPT�fPTRLPORTj�SJQRIJNp\k̂ �neJ�KPOLM]cJ�MTMcbqJO�NeMcc�fJJL�LeJ�RTNLOhfJTL�NKJIRoIMLRPTN�KOPQRSJS�RT�NJILRPT�r�Pl�sJLePS�[k�Pl�MKKJTSRH�m�PlLeRN�KMOL̀�JHIJKL�LeML�tfJLeMTJu�NeMcc�OJKcMIJ�Mcc�OJlJOJTIJN�LP�vwxX\[̂ �neJ�IMcR]OMLRPT�jMN�NeMcc�]J�fJLeMTJ̀�SRchLJS�LP�M�TPfRTMc�IPTIJTLOMLRPT�Pl�ZWW�KMOLN�KJO�fRccRPT�RT�MROX\r̂ �nP�fJJL�LeJ�KJOlPOfMTIJ�JQMchMLRPT�OJghROJfJTLN�RT�NJILRPT�rXkXr�Pl�sJLePS�[k�Pl�MKKJTSRH�m�Pl�LeRN�KMOL̀�LeJRTNLOhfJTL�JQMchMLRPT�KOPIJShOJN�Pl�NJILRPT�yXy�Pl�sJLePS�[k�Pl�MKKJTSRH�m�Pl�LeRN�KMOL�NeMcc�]J�hNJSX\ŷ �neJ�IMcR]OMLRPT�KOPIJShOJN�KOPQRSJS�RT�NJILRPT�yX[�Pl�sJLePS�[k�Pl�MKKJTSRH�m�Pl�LeRN�KMOL�NeMcc�]J�lPccPdJSRffJSRMLJcb�]JlPOJ�IPffJTIRTj�M�NhOlMIJ�fPTRLPORTj�NhOQJbX\Ĵ �neJ�KOPQRNRPTN�Pl�LeRN�Nh]KMOL�MKKcb�ML�Mcc�LRfJǸ�JHIJKL�ShORTj�KJORPSN�Pl�NLMOLzhK̀�NehLSPdT̀�PO�fMclhTILRPT̀�KOPQRSJSLeML�LeJ�ShOMLRPT�Pl�NLMOLzhK̀�NehLSPdT̀�PO�fMclhTILRPT�NeMcc�TPL�JHIJJS�Z�SMbN�lPO�IPccJILRPT�NbNLJfN�MTS�NeMcc�TPLJHIJJS�k�ePhO�lPO�LOJMLfJTL�PO�IPTLOPc�SJQRIJNX
\M̂ �GMIe�PdTJO�PO�PKJOMLPO�NJJiRTj�LP�IPfKcb�dRLe�U�VWXYZ[\]̂\[̂\RR̂\m̂�lPO�MT�MILRQJ�jMN�IPccJILRPT�NbNLJf�NeMcc�RTNLMcc�MNMfKcRTj�KPOL�MTS�M�LeJOfPfJLJÒ�PLeJO�LJfKJOMLhOJ�fJMNhORTj�SJQRIJ̀�PO�MT�MIIJNN�KPOL�lPO�LJfKJOMLhOJfJMNhOJfJTLN�ML�JMIe�dJcceJMS�MTSp\k̂ �sJMNhOJ�LeJ�jMhjJ�KOJNNhOJ�RT�LeJ�jMN�IPccJILRPT�eJMSJO�PT�M�fPTLecb�]MNRN�MN�KOPQRSJS�RT�U�VWXYZZ\M̂\r̂{�MTS\[̂ �sPTRLPO�TRLOPjJT�PO�PHbjJT�IPTIJTLOMLRPT�RT�LeJ�cMTSocc�jMN�PT�M�fPTLecb�]MNRN�MN�KOPQRSJS�RT�U�VWXYZZ\M̂\Ẑ{�MTS\r̂ �sPTRLPO�LJfKJOMLhOJ�Pl�LeJ�cMTSocc�jMN�PT�M�fPTLecb�]MNRN�MN�KOPQRSJS�RT�U�VWXYZZ\M̂\ẐX\]̂ �GMIe�PdTJO�PO�PKJOMLPO�NJJiRTj�LP�IPfKcb�dRLe�U�VWXYZ[\]̂\[̂\RRR̂�hNRTj�MT�JTIcPNJS�IPf]hNLPO�NeMcc�IMcR]OMLJ̀�fMRTLMRT̀MTS�PKJOMLJ�MIIPOSRTj�LP�LeJ�fMThlMILhOJO|N�NKJIRoIMLRPTǸ�LeJ�lPccPdRTj�JghRKfJTLX\k̂ �m�LJfKJOMLhOJ�fPTRLPORTj�SJQRIJ�JghRKKJS�dRLe�M�IPTLRThPhN�OJIPOSJO�MTS�eMQRTj�M�fRTRfhf�MIIhOMIb�Pl�}kKJOIJTL�Pl�LeJ�LJfKJOMLhOJ�]JRTj�fJMNhOJS�JHKOJNNJS�RT�SJjOJJN�xJcNRhN�PO�}WXZ�SJjOJJN�xJcNRhǸ�deRIeJQJO�RNjOJMLJOX�m�LJfKJOMLhOJ�fPTRLPORTj�SJQRIJ�RN�TPL�OJghROJS�lPO�]PRcJON�PO�KOPIJNN�eJMLJON�dRLe�SJNRjT�eJML�RTKhLIMKMIRLb�JghMc�LP�PO�jOJMLJO�LeMT�yy�fJjMdMLLNX\[̂ �m�SJQRIJ�LeML�OJIPOSN�~Pd�LP�PO�]bKMNN�Pl�LeJ�IPTLOPc�SJQRIJX�neJ�PdTJO�PO�PKJOMLPO�NeMcc�JRLeJOp\R̂ ��TNLMcc̀�IMcR]OMLJ̀�MTS�fMRTLMRT�M�jMN�~Pd�OMLJ�fJMNhORTj�SJQRIJ�LeML�NeMcc�OJIPOS�LeJ�~Pd�LP�LeJ�IPTLOPc�SJQRIJML�cJMNL�JQJOb�kZ�fRThLJN{�PO\RR̂��JIhOJ�LeJ�]bKMNN�cRTJ�QMcQJ�RT�LeJ�IcPNJS�KPNRLRPT�dRLe�M�IMOzNJMc�PO�M�cPIizMTSziJb�LbKJ�IPTojhOMLRPTX�m�QRNhMcRTNKJILRPT�Pl�LeJ�NJMc�PO�IcPNhOJ�fJIeMTRNf�NeMcc�]J�KJOlPOfJS�ML�cJMNL�PTIJ�JQJOb�fPTLe�LP�JTNhOJ�LeML�LeJQMcQJ�RN�fMRTLMRTJS�RT�LeJ�IcPNJS�KPNRLRPT�MTS�LeML�LeJ�jMN�~Pd�RN�TPL�SRQJOLJS�LeOPhje�LeJ�]bKMNN�cRTJX\Î �GMIe�PdTJO�PO�PKJOMLPO�NJJiRTj�LP�IPfKcb�dRLe�U�VWXYZ[\]̂\[̂\RRR̂�hNRTj�MT�PKJT�~MOJ�NeMcc�RTNLMcc̀�IMcR]OMLJ̀�fMRTLMRT̀�MTSPKJOMLJ�MIIPOSRTj�LP�LeJ�fMThlMILhOJO|N�NKJIRoIMLRPTN�LeJ�lPccPdRTj�JghRKfJTLp\k̂ �m�eJML�NJTNRTj�SJQRIJ̀�NhIe�MN�MT�hcLOMQRPcJL�]JMf�NJTNPO�PO�LeJOfPIPhKcJ̀�ML�LeJ�KRcPL�cRjeL�PO�LeJ�~MfJ�RLNJcl�LPRTSRIMLJ�LeJ�IPTLRThPhN�KOJNJTIJ�Pl�M�~MfJX\[̂ �m�SJQRIJ�LeML�OJIPOSN�~Pd�LP�PO�]bKMNN�Pl�LeJ�~MOJX�neJ�PdTJO�PO�PKJOMLPO�NeMcc�JRLeJOp
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123�45�67589�69�6:89;<69�=88>?5@�<6�A8B65=<9;<8�C6B:D?;5C8�7?<E�F�GHIJK2K1L31M31??31N31O3�<E96P@E�<E8�P=8�6Q�;C6DD8C<?65�=R=<8B�56<�C65Q69B?5@�<6�<E8�=:8C?SC;<?65=�:96T?A8A�?5�F�GHIJKGM�BP=<�:96T?A8�?5Q69B;<?65�=;<?=Q;C<69R<6�<E8�4AB?5?=<9;<69�;=�=:8C?S8A�?5�F�GHIJKUJ1A31H3�A8B65=<9;<?5@�<E;<�6QQV=?<8�B?@9;<?65�?=�L8?5@�C65<96DD8AI1L3�W69�:P9:6=8=�6Q�C6B:D?;5C8�7?<E�F�GHIJK2U1;3X�8;CE�67589�69�6:89;<69�6Q�;�C65<96DD8A�D;5ASDD�BP=<�:D;C8�8;CE�78DD�69A8=?@5�C6B:6585<�;=�=:8C?S8A�?5�<E8�;::96T8A�A8=?@5�:D;5�;=�:96T?A8A�?5�F�GHIJKUJ1A3I�Y;CE�78DD�BP=<�L8�?5=<;DD8A�56D;<89�<E;5�GZ�A;R=�;Q<89�<E8�A;<8�65�7E?CE�<E8�?5?<?;D�=6D?A�7;=<8�E;=�L885�?5�:D;C8�Q69�;�:89?6A�6Q[1J3�2�R8;9=�69�B698�?Q�;C<?T8\�691M3�M�R8;9=�69�B698�?Q�CD6=8A�69�;<�S5;D�@9;A8I1C3�]E8�Q6DD67?5@�:96C8AP98=�BP=<�L8�P=8A�Q69�C6B:D?;5C8�7?<E�<E8�=P9Q;C8�B8<E;58�6:89;<?65;D�=<;5A;9A�;=�:96T?A8A�?5�FGHIJK2U1A3I1J3�4Q<89�?5=<;DD;<?65�;5A�=<;9<P:�6Q�<E8�@;=�C6DD8C<?65�=R=<8BX�<E8�67589�69�6:89;<69�BP=<�B65?<69�=P9Q;C8C65C85<9;<?65=�6Q�B8<E;58�;D65@�<E8�85<?98�:89?B8<89�6Q�<E8�C6DD8C<?65�;98;�;5A�;D65@�;�:;<<895�<E;<�<9;T89=8=�<E8D;5ASDD�;<�HZ�B8<89�?5<89T;D=�169�;�=?<8V=:8C?SC�8=<;LD?=E8A�=:;C?5@3�Q69�8;CE�C6DD8C<?65�;98;�65�;�̂P;9<89DR�L;=?=P=?5@�;5�69@;5?C�T;:69�;5;DR_89X�̀;B8�?65?_;<?65�A8<8C<69X�69�6<E89�:69<;LD8�B65?<69�B88<?5@�<E8�=:8C?SC;<?65=:96T?A8A�?5�:;9;@9;:E�1A3�6Q�<E?=�=8C<?65I1M3�]E8�L;C>@96P5A�C65C85<9;<?65�BP=<�L8�A8<89B?58A�LR�B6T?5@�<E8�:96L8�?5D8<�P:7?5A�;5A�A6757?5A�6P<=?A8�<E8L6P5A;9R�6Q�<E8�D;5ASDD�;<�;�A?=<;5C8�6Q�;<�D8;=<�HZ�B8<89=�Q96B�<E8�:89?B8<89�78DD=I1H3�aP9Q;C8�8B?==?65�B65?<69?5@�BP=<�L8�:89Q69B8A�?5�;CC69A;5C8�7?<E�=8C<?65�UIHIJ�6Q�Yb4�c8<E6A�MJ�6Q�;::85A?d�4Ve�6Q�:;9<�GZ�6Q�<E?=�CE;:<89X�8dC8:<�<E;<�<E8�:96L8�?5D8<�BP=<�L8�:D;C8A�7?<E?5�2�<6�JZ�C85<?B8<89=�6Q�<E8�@96P5AIc65?<69?5@�BP=<�L8�:89Q69B8A�AP9?5@�<R:?C;D�B8<8696D6@?C;D�C65A?<?65=I1f3�45R�98;A?5@�6Q�2ZZ�::B�69�B698�;L6T8�L;C>@96P5A�;<�;5R�D6C;<?65�BP=<�L8�98C69A8A�;=�;�B65?<698A�8dC88A;5C8;5A�<E8�;C<?65=�=:8C?S8A�?5�:;9;@9;:E=�1C31f31?3�<E96P@E�1T3�6Q�<E?=�=8C<?65�BP=<�L8�<;>85I�4=�D65@�;=�<E8�=:8C?S8A;C<?65=�;98�<;>85X�<E8�8dC88A;5C8�?=�56<�;�T?6D;<?65�6Q�<E8�6:89;<?65;D�98̂P?98B85<=�6Q�F�GHIJK2U1A3I1?3�]E8�D6C;<?65�6Q�8;CE�B65?<698A�8dC88A;5C8�BP=<�L8�B;9>8A�;5A�<E8�D6C;<?65�;5A�C65C85<9;<?65�98C69A8AIN8@?55?5@�56�D;<89�<E;5�a8:<8BL89�MeX�MZMJX�<E8�D6C;<?65�BP=<�L8�98C69A8A�P=?5@�;5�?5=<9PB85<�7?<E�;5;CCP9;CR�6Q�;<�D8;=<�f�B8<89=I�]E8�C669A?5;<8=�BP=<�L8�?5�A8C?B;D�A8@988=�7?<E�;<�D8;=<�ST8�A8C?B;D�:D;C8=I1??3�g6T89�B;?5<85;5C8�69�;AhP=<B85<=�<6�<E8�T;CPPB�6Q�<E8�;Ah;C85<�78DD=�<6�?5C98;=8�<E8�@;=�C6DD8C<?65�?5�<E8T?C?5?<R�6Q�8;CE�8dC88A;5C8�BP=<�L8�B;A8�;5A�<E8�D6C;<?65�BP=<�L8�98VB65?<698A�7?<E?5�JZ�A;R=�6Q�A8<8C<?5@<E8�8dC88A;5C8I1???3�iQ�<E8�98VB65?<69?5@�6Q�<E8�D6C;<?65�=E67=�;�=8C65A�8dC88A;5C8X�;AA?<?65;D�C6998C<?T8�;C<?65�BP=<�L8�<;>85;5A�<E8�D6C;<?65�BP=<�L8�B65?<698A�;@;?5�7?<E?5�JZ�A;R=�6Q�<E8�=8C65A�8dC88A;5C8I�iQ�<E8�98VB65?<69?5@=E67=�;�<E?9A�8dC88A;5C8�Q69�<E8�=;B8�D6C;<?65X�<E8�;C<?65�=:8C?S8A�?5�:;9;@9;:E�1C31f31T3�6Q�<E?=�=8C<?65BP=<�L8�<;>85X�;5A�56�QP9<E89�B65?<69?5@�6Q�<E;<�D6C;<?65�?=�98̂P?98A�P5<?D�<E8�;C<?65�=:8C?S8A�?5�:;9;@9;:E�1C31f31T3�6Q�<E?=�=8C<?65�E;=�L885�<;>85I1?T3�45R�D6C;<?65�<E;<�?5?<?;DDR�=E678A�;5�8dC88A;5C8�LP<�E;=�;�B8<E;58�C65C85<9;<?65�D8==�<E;5�2ZZ�::B�B8<E;58;L6T8�L;C>@96P5A�;<�<E8�JZVA;R�98VB65?<69?5@�=:8C?S8A�?5�:;9;@9;:E�1C31f31??3�69�1???3�6Q�<E?=�=8C<?65�BP=<�L898VB65?<698A�J�B65<E�Q96B�<E8�?5?<?;D�8dC88A;5C8I�iQ�<E8�JVB65<E�98VB65?<69?5@�=E67=�;�C65C85<9;<?65�D8==<E;5�2ZZ�::B�;L6T8�L;C>@96P5AX�56�QP9<E89�B65?<69?5@�6Q�<E;<�D6C;<?65�?=�98̂P?98A�P5<?D�<E8�58d<�̂P;9<89DRB65?<69?5@�:89?6AI�iQ�<E8�JVB65<E�98VB65?<69?5@�=E67=�;5�8dC88A;5C8X�<E8�;C<?65=�=:8C?S8A�?5�:;9;@9;:E�1C31f31???3�69�1T3�6Q�<E?=�=8C<?65�BP=<�L8�<;>85I1T3�W69�;5R�D6C;<?65�7E898�B65?<698A�B8<E;58�C65C85<9;<?65�8̂P;D=�69�8dC88A=�2ZZ�::B�;L6T8�L;C>@96P5A�<E988<?B8=�7?<E?5�;�̂P;9<89DR�:89?6AX�;�587�78DD�69�6<E89�C6DD8C<?65�A8T?C8�BP=<�L8�?5=<;DD8A�7?<E?5�JMZ�A;R=�6Q�<E8?5?<?;D�8dC88A;5C8I�45�;D<895;<?T8�98B8AR�<6�<E8�8dC88A;5C8X�=PCE�;=�P:@9;A?5@�<E8�LD6789X�E8;A89�:?:8=�69C65<96D�A8T?C8X�;5A�;�C6998=:65A?5@�<?B8D?58�Q69�?5=<;DD;<?65�B;R�L8�=PLB?<<8A�<6�<E8�4AB?5?=<9;<69�Q69;::96T;DI123�]E8�67589�69�6:89;<69�BP=<�?B:D8B85<�;�:96@9;B�<6�B65?<69�Q69�C6T89�?5<8@9?<R�;5A�?B:D8B85<�C6T89�98:;?9=�;=58C8==;9R�65�;�B65<EDR�L;=?=I1A3�Y;CE�67589�69�6:89;<69�=88>?5@�<6�C6B:DR�7?<E�<E8�:96T?=?65=�?5�:;9;@9;:E�1C3�6Q�<E?=�=8C<?65�BP=<�C6B:DR�7?<E�<E8Q6DD67?5@�?5=<9PB85<;<?65�=:8C?SC;<?65=�;5A�:96C8AP98=�Q69�=P9Q;C8�8B?==?65�B65?<69?5@�A8T?C8=[1J3�]E8�:69<;LD8�;5;DR_89�BP=<�B88<�<E8�?5=<9PB85<�=:8C?SC;<?65=�:96T?A8A�?5�=8C<?65�G�6Q�Yb4�c8<E6A�MJ�6Q�;::85A?d4�6Q�:;9<�GZ�6Q�<E?=�CE;:<89X�8dC8:<�<E;<�jB8<E;58k�98:D;C8=�;DD�98Q8985C8=�<6�jlmgkI
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b̀a�deN�MQfVgSQPVTX�hQR�ijRP�gN�iNPeQXNk�WVfjPNW�PT�Q�XTiVXQf�MTXMNXPSQPVTX�Tl�mnn�OOi�VX�QVS\[̀a�dT�iNNP�PeN�ONSlTSiQXMN�NUQfjQPVTX�SNojVSNiNXPR�VX�RNMPVTX�_\]�Tl�Kpq�rNPeTW�b]�Tl�QOONXWVL�q�Tl�OQSP�Zn�Tl�PeVRMeQOPNSk�PeN�VXRPSjiNXP�NUQfjQPVTX�OSTMNWjSNR�Tl�RNMPVTX�_\]�Tl�Kpq�rNPeTW�b]�Tl�QOONXWVL�q�Tl�OQSP�Zn�ijRP�gNjRNW\s̀a�deN�MQfVgSQPVTX�OSTMNWjSNR�OSTUVWNW�VX�RNMPVTXR�_�QXW�]n�Tl�Kpq�rNPeTW�b]�Tl�QOONXWVL�q�Tl�OQSP�Zn�Tl�PeVR�MeQOPNSijRP�gN�lTffTtNW�ViiNWVQPNfu�gNlTSN�MTiiNXMVXh�Q�RjSlQMN�iTXVPTSVXh�RjSUNu\Ǹa ]̀a�veNSN�QX�TtXNS�TS�TONSQPTS�RjgwNMP�PT�PeN�OSTUVRVTXR�Tl�PeVR�RjgOQSP�RNNxR�PT�WNiTXRPSQPN�MTiOfVQXMN�tVPe�PeNTONSQPVTXQf�RPQXWQSWR�VX�VXPSTWjMPTSu�OQSQhSQOe�Y�Z[\]̂m_̀Nak�PeN�OSTUVRVTXR�Tl�PeVR�RjgOQSP�QOOfu�QP�Qff�PViNRkNLMNOP�WjSVXh�ONSVTWR�Tl�yyrk�OSTUVWNW�PeQP�PeN�WjSQPVTX�Tl�yyr�WTNR�XTP�NLMNNW�m�WQuR�lTS�MTffNMPVTX�RuRPNiR�QXWWTNR�XTP�NLMNNW�]�eTjS�lTS�PSNQPiNXP�TS�MTXPSTf�WNUVMNR\�zTj�ijRP�MTiOfu�tVPe�PeN�OSTUVRVTXR�VX�dQgfN�]�PT�RjgOQSPqqqq�PeQP�QOOfu�gNlTSN�yNOPNigNS�b_k�bnb]\b̀a�{XMN�QX�TtXNS�TS�TONSQPTS�RjgwNMP�PT�PeN�OSTUVRVTXR�Tl�PeVR�RjgOQSP�RNNxR�PT�WNiTXRPSQPN�MTiOfVQXMN�tVPe�PeNTONSQPVTXQf�RPQXWQSW�VX�Y�Z[\]̂m_̀Nà]ak�PeN�OSTUVRVTXR�Tl�PeVR�RjgOQSP�QOOfu�QP�Qff�PViNRk�VXMfjWVXh�ONSVTWR�Tl�yyr\|jSVXh�ONSVTWR�Tl�yyrk�uTj�ijRP�MTiOfu�tVPe�PeN�tTSx�OSQMPVMN�SNojVSNiNXP�RONMV}NW�VX�Y�Z[\]̂m_̀Na�VX�fVNj�Tl�PeNMTiOfVQXMN�OSTUVRVTXR�VX�Y�Z[\]̂Zn\
Q̀a�KQMe�TtXNS�TS�TONSQPTS�RNNxVXh�PT�MTiOfu�tVPe�Y�Z[\]̂m̂ g̀àbàVVà~a�lTS�QX�QMPVUN�hQR�MTffNMPVTX�RuRPNi�ijRP�VXRPQff�QRQiOfVXh�OTSP�QXW�Q�PeNSiTiNPNSk�TPeNS�PNiONSQPjSN�iNQRjSVXh�WNUVMNk�TS�QX�QMMNRR�OTSP�lTS�PNiONSQPjSNiNQRjSNiNXPR�QP�NQMe�tNffeNQW�QXWc]̀a�rNQRjSN�PeN�hQjhN�OSNRRjSN�VX�PeN�hQR�MTffNMPVTX�eNQWNS�TX�Q�iTXPefu�gQRVR�QR�OSTUVWNW�VX�Y�Z[\]̂ZǹQà[a��QXWb̀a�rTXVPTS�XVPSThNX�TS�TLuhNX�MTXMNXPSQPVTX�VX�PeN�fQXW}ff�hQR�TX�Q�iTXPefu�gQRVR�QR�lTffTtRcV̀a�deN�XVPSThNX�fNUNf�ijRP�gN�WNPNSiVXNW�jRVXh�Kpq�rNPeTW�[��Tl�QOONXWVL�q�b�PT�OQSP�Zn�Tl�PeVR�MeQOPNSk�jXfNRRQX�QfPNSXQPVUN�PNRP�iNPeTW�VR�NRPQgfVReNW�QR�QffTtNW�gu�Y�Z[\]̂_]̀Wàba\V̀Va��XfNRR�QX�QfPNSXQPVUN�PNRP�iNPeTW�VR�NRPQgfVReNW�QR�QffTtNW�gu�Y�Z[\]̂_]̀Wàbak�PeN�TLuhNX�fNUNf�ijRP�gNWNPNSiVXNW�gu�QX�TLuhNX�iNPNS�jRVXh�Kpq�rNPeTW�[q�TS�[��Tl�QOONXWVL�q�b�PT�OQSP�Zn�Tl�PeVR�MeQOPNS�TSqydr�|Zmbb�]]�̀VXMTSOTSQPNW�gu�SNlNSNXMNk�RNN�Y�Z[\]sa\�|NPNSiVXN�PeN�TLuhNX�fNUNf�gu�QX�TLuhNX�iNPNSjRVXh�Kpq�rNPeTW�[q�TS�[��Tl�QOONXWVL�q�b�PT�OQSP�Zn�TS�qydr�|Zmbb�]]�̀Vl�RQiOfN�fTMQPVTX�VR�OSVTS�PTMTigjRPVTXa�NLMNOP�PeQPcq̀a�deN�ROQX�ijRP�gN�RNP�gNPtNNX�]n��QXW�]b�ONSMNXP�TLuhNX�~̀a�q�WQPQ�SNMTSWNS�VR�XTP�SNojVSNW��̀a�{Xfu�PtT�MQfVgSQPVTX�hQRNR�QSN�SNojVSNWk�Q��NST�QXW�ROQX�|̀a�q�MQfVgSQPVTX�NSSTS�MeNMx�VR�XTP�SNojVSNW��QXWK̀a�deN�QffTtQgfN�RQiOfN�gVQRk��NST�WSVlPk�QXW�MQfVgSQPVTX�WSVlP�QSN��]n�ONSMNXP\V̀VVa�q�OTSPQgfN�hQR�MTiOTRVPVTX�QXQfu�NS�iQu�gN�jRNW�PT�iTXVPTS�PeN�TLuhNX�fNUNfR�OSTUVWNWcq̀a�deN�QXQfu�NS�VR�MQfVgSQPNW��QXW~̀a�deN�QXQfu�NS�iNNPR�Qff�ojQfVPu�QRRjSQXMN�QXW�ojQfVPu�MTXPSTf�SNojVSNiNXPR�lTS�Kpq�rNPeTW�[q�Tl�QOONXWVLq�b�PT�OQSP�Zn�Tl�PeVR�MeQOPNS�TS�qydr�|Zmbb�]]�̀VXMTSOTSQPNW�gu�SNlNSNXMNk�RNN�Y�Z[\]sa\[̀a�veNSN�QX�TtXNS�TS�TONSQPTS�RjgwNMP�PT�PeN�OSTUVRVTXR�Tl�PeVR�RjgOQSP�RNNxR�PT�WNiTXRPSQPN�MTiOfVQXMN�tVPe�PeNPNiONSQPjSN�QXW�XVPSThNX�TS�TLuhNX�TONSQPVTXQf�RPQXWQSWR�VX�VXPSTWjMPTSu�OQSQhSQOe�Y�Z[\]̂m_̀Mak�PeN�TtXNS�TSTONSQPTS�ijRP�lTffTt�PeN�OSTMNWjSNR�QR�RONMV}NW�VX�Y�Zn\�mZ̀Qàba�QXW�̀[a�Tl�PeVR�MeQOPNS\�rTXVPTS�PNiONSQPjSN�TlPeN�fQXW}ff�hQR�TX�Q�iTXPefu�gQRVR�QR�OSTUVWNW�VX�Y�Z[\]̂ZǹQàsa\�deN�PNiONSQPjSN�iNQRjSVXh�WNUVMN�ijRP�gNMQfVgSQPNW�QXXjQffu�jRVXh�PeN�OSTMNWjSN�VX�yNMPVTX�]n\[�Tl�Kpq�rNPeTW�b�Tl�QOONXWVL�q�]�PT�OQSP�Zn�Tl�PeVR�MeQOPNS\
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ATTACHMENT B 

SAMPLE CALIBRATION FORMS 



SURFACE EMISSION CALIBRATION PRECISION TEST RECORD

CALIBRATION DATE: 
TIME:                      

EXPIRATION DATE (3 MOS.): 

INSTRUMENT MAKE:                      
MODEL:                    
S/N: 
Calibration Gas Lot #:
Calibration Gas Concentration (PPM):
Calibration Gas Expiration:

MEASUREMENT #1:

Meter Reading for Zero Air: ppm (a)

Meter Reading for Calibration Gas: ppm (b)

MEASUREMENT #2:

Meter Reading for Zero Air: ppm (c)

Meter Reading for Calibration Gas: ppm (d)

MEASUREMENT #3:

Meter Reading for Zero Air: ppm (e)

Meter Reading for Calibration Gas: ppm (f)

CALCULATE PRECISION: 500

[500 - (b)] + [500 - (d)] + [500 - (f)] x      1     x  100  

% (must be less than 10%)

PERFORMED BY: 

 3                                500



SURFACE EMISSION RESPONSE TIME TEST RECORD

DATE: 
TIME:                      

INSTRUMENT MAKE:                      
MODEL:                    
S/N: 

MEASUREMENT #1:

Stabilized Reading Using Calibration Gas: ppm
90% of the Stabilized Readings: ppm
Time to Reach 90% of Stabilized reading after starting from Zero Air to Calibration Gas

seconds (1)

MEASUREMENT #2:

Stabilized Reading Using Calibration Gas: ppm
90% of the Stabilized Readings: ppm
Time to Reach 90% of Stabilized reading after starting from Zero Air to Calibration Gas

seconds (2)

MEASUREMENT #3:

Stabilized Reading Using Calibration Gas: ppm
90% of the Stabilized Readings: ppm
Time to Reach 90% of Stabilized reading after starting from Zero Air to Calibration Gas

seconds (3)

CALCULATE PRECISION:

       (1)  + (2) + (3)         = seconds (MUST BE LESS THAN 30 SECONDS)
3

PERFORMED BY: 



SURFACE EMISSION
CALIBRATION PROCEDURE AND BACKGROUND DETERMINATION REPORT

INSTRUMENT MAKE:                      
MODEL:                    
S/N: 

Calibration Procedure

1. Allow instrument to internally zero itself while introducing zero air.

2. Introduce calibration gas into the probe.
Stable reading =  ppm

3. Adjust meter to read 500 ppm.

Background Determination Procedure

1. Upwind Reading (highest in 30 seconds): ppm (1)

2. Downwind Reading (highest in 30 seconds): ppm (2)

Calculate Background Value:
(1) + (2)

2
Background =     ppm

PERFORMED BY: 

Date:  
Time:  
 



 

 

ATTACHMENT C 

SAMPLE EXCEEDANCE LOG 

 

 

 



ID Date Type Description Longitude Latitude CH4 (ppm) Date Description Date CH4 (ppm) Date CH4 (ppm) Date CH4 (ppm) Date CH4 (ppm)

Riverbend Landfill 
Surface Emissions Monitoring

Summary of Exceedances

Initial Monitoring Event Corrective Action 1st 10-day Follow-Up 1-Month Follow-Up Extra 10-day Follow-Up Extra 1-Month Follow-Up



Attachment C  

SEM Route 





Attachment D 

Penetration Map 





Attachment E 

Upwind/Downwind Measurement Points 





Attachment F 

LFG Migration Probe Map 





ATTACHMENT 3 

ENHANCED SEM TRAINING ATTENANCE LIST 





ATTACHMENT 4 

ENHANCED SEM VERIFICATION 



  
WASTE MANAGEMENT 
7227 NE 55th Avenue 

Portland, Oregon 97218 

(503) 331-2262 

 

 

 

 

 

 

 

November 5, 2021 

Mr. Nicholas Godfrey 
Riverbend Landfill 
13469 SW Highway 18 
McMinnville, Oregon 97128 
 
RE: Riverbend Landfill Enhanced SEM Monitoring 
 Fourth Quarter 2021 Verification 

Dear Mr. Godfrey: 

Pursuant to Paragraph 64 of Riverbend Landfill Co’s Administrative Compliance Order (ACO) 

with the U.S. Environmental Protection Agency (EPA), effective September 10, 2021, this 
document represents the verification of the Fourth Quarter 2021 Enhanced SEM.  Paragraph 64 
outlines the following requirements for quarterly verification of the SEM: 

Paragraph 64:  No later than 90 days from the Effective Date of this Order, 

Respondent shall implement verifications of each quarterly Enhanced SEM 

Monitoring event by technical staff not performing the Enhanced SEM Monitoring 

for the following: 

a. Path taken and implementation of Method 21; 

b. Documentation and reporting; 

c. Corrective actions; 

d. Monitoring data for feasibility and unusual trends; 

e. Calibration records and equipment maintenance in compliance with 

Method 21 and the manufacturers’ recommendations; and 

f. Recordkeeping. 

Discussions for each bullet point are presented below. 

Path Taken and Implementation of Method 21 

Raw data files were converted and uploaded to Google Earth to confirm the monitoring path and 
monitoring of penetrations and gas migration probes.  A small portion of the southwest corner of 
the site, covered with black tarp was excluded from monitoring due to the area being unsafe to 
navigate.  This area is less than 2 percent of the total monitoring area.  The approximate 
monitoring point locations are shown in Attachment A. 

A review of raw data files along with the GPS data showed that RES technicians were following 
the Enhanced SEM and Method 21 procedures when elevated emissions were observed.   



Documentation and Reporting 

Upwind/downwind calibration locations were documented.  Exceedance data collected in the 
field using handheld GPS units and tabulated by RES in the electronic log.  Upon completion of 
all remonitoring activities, an Enhanced SEM report will be prepared that includes data collected 
during monitoring, calibration records, exceedance tables, and maps showing exceedance 
locations. 

Corrective Actions 

RES identified 47 exceedance locations on October 21 and 22, 2021.  The RLC Gas Technician 
reviewed all exceedance locations after the conclusion of monitoring.  Corrective actions are 
described below: 

• Repairs at all exceedance locations (addition of cover/bentonite, vacuum adjustments, 
spray foam, penetration seal repairs, etc.) were completed starting October 22, 2021 
through October 28, 2021. 
   

• The 10-day remonitoring event was completed October 29, 2021; 8 of the 47 
exceedance locations were observed with methane concentrations greater than 500 
ppmv. 
 

• Additional repairs are currently in progress and will be completed by November 8, 2021. 
 

• A second 10-day remonitoring event will be completed by November 8, 2021. 
 

• The 1-month remonitoring event will be completed between November 16 to 19, 2021. 

Monitoring Data for Feasibility and Unusual Trends 

No infeasible data was observed.  As typically seen on the TVA2020, there were intermittent 
periods where the device records continuous methane data at the same GPS location.  This is a 
hardware limitation of the device.  Despite this, RES can accurately identify the exceedance 
locations because these are documented using a handheld GPS device, which is more accurate 
than the TVA2020. 

Calibration Records and Equipment Maintenance in Compliance with Method 21 and the 
Manufacturer’s Recommendations 

Calibration was observed by the RLC Gas Technician and SCS Engineers.  All equipment 
appeared to be in good working order.  Calibration records were submitted to RLC confirming all 
devices were properly and calibration gases used were appropriate. 

Recordkeeping 

Raw data files were sent by RES daily after completion of monitoring.  RLC and RES 
coordinated throughout the monitoring to ensure that all areas safe to monitor were included.  
After completion of the event, copies of calibration data, exceedance logs, and field generated 
maps were also submitted by RES.  Pursuant to Title V rules, all data will be retained for a 
minimum of five years. 



Applicable data will be included in the next SEM report, which will be prepared after all 
monitoring is completed.   

Closing 

Based on the criteria describe in this letter, the Fourth Quarter 2021 Enhanced SEM event was 
conducted consistent with the ACO requirements.  As previously discussed, upon completion of 
all remonitoring events, a final Enhanced SEM report will be prepared.  Please contact me at 
510-613-3508 or by e-mail at mrana@wm.com if you have any questions regarding this letter or 
require further information. 

Sincerely, 

 

Matt Rana 
Environmental Protection Specialist

mailto:mrana@wm.com


 

ATTACHMENT A 

MONITORING POINT LOCATIONS



 

 

 
Approximate Monitoring Point Locations 

Several points shown represent samples where Device GPS was intermittently connecting, resulting in the apparent placement of multiple readings in 

the exact same locations  



ATTACHMENT 5 

ENHANCED SEM REVIEW AND THIRD-PARTY AUDIT CHECKLISTS 















ATTACHMENT 6 

ENHANCED SEM REVIEW WORK ORDERS 

 



Work 
Order# Date Type (SEM / Cover) Description Longitude Latitude CH4 (ppm) Date Description Date CH4 (ppm) Date CH4 Date CH4 (ppm)

O001 10/20/2021 Surface > 500 ppm Surface, north side of Mod 2 road 45.16079 -123.25053 502 10/28/2021 Placed clean soil and compacted 10/29/2021 51

O002 10/20/2021 Surface > 500 ppm Surface, north side of Mod 2 road 45.16078 -123.25076 1,036 10/28/2021 Placed clean soil and compacted 10/29/2021 17

O003 10/20/2021 Surface > 500 ppm Surface, Mod 1 road 45.16069 -123.25166 643 10/28/2021 Placed clean soil and compacted 10/29/2021 71

O004 10/20/2021 Surface > 500 ppm Surface, Mod 1 road 45.16070 -123.25229 973 10/28/2021 Placed clean soil and compacted 10/29/2021 266

O005 10/20/2021 Surface > 500 ppm Surface, next to RB19J009 45.16090 -123.25147 1,000 10/28/2021 Placed clean soil and compacted 10/29/2021 438

O006 10/21/2021 Penetration > 500 ppm RVBDH001 45.15970 -123.24624 506 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 36

O007 10/21/2021 Penetration > 500 ppm RB20V384 45.16080 -123.24651 2,450 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 176

O008 10/21/2021 Penetration > 500 ppm RB16V316 45.16112 -123.24674 2,203 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 334

O009 10/21/2021 Penetration > 500 ppm RVBDV122 45.16279 -123.24697 1,243 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 4

O010 10/21/2021 Penetration > 500 ppm RVBDV193 45.16168 -123.24774 892 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 147

O011 10/20/2021 Surface > 500 ppm Surface 45.16143 -123.25176 500 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 43

O012 10/20/2021 Surface > 500 ppm Surface 45.16082 -123.25071 645 10/28/2021 Placed clean soil and compacted 10/29/2021 315

O013 10/20/2021 Surface > 500 ppm Surface 45.16077 -123.25043 1,400 10/28/2021 Placed clean soil and compacted 10/29/2021 77

O014 10/20/2021 Surface > 500 ppm Surface, tarped area 45.16311 -123.25225 500 10/28/2021 Used expanding foam and buytle tape to seal area with escaping 
gas. 10/29/2021 34,154 11/8/2021 4

O015 10/21/2021 Penetration > 500 ppm RBOT0012 45.16335 -123.24583 1,200 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 1,918 11/8/2021 120

O016 10/21/2021 Penetration > 500 ppm RBHL0002 45.16342 -123.24645 600 10/28/2021 Filled hole from previous repair with clean soil and compacted 10/29/2021 47

O017 10/21/2021 Penetration > 500 ppm Mod 6/7 Riser Pipe 45.16118 -123.24354 1,600 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 357

O021 10/20/2021 Penetration > 500 ppm RB19J013 45.16116 -123.25281 1,004 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 48

O022 10/20/2021 Penetration > 500 ppm RB17SB66 45.16412 -123.25317 1,400 10/28/2021 Dug in an area around flag. Placed a layer of bentonite. Covered 
with soil and compacted. 10/29/2021 8

O023 10/20/2021 Penetration > 500 ppm WELL370 45.16355 -123.25267 9,400 10/28/2021 Used expanding foam and buytle tape to seal area with escaping 
gas. 10/29/2021 120

O024 10/20/2021 Penetration > 500 ppm RB17SB63 45.16339 -123.25269 2,020 10/28/2021 Removed inactive well and placed a patch around the area where 
the well was. Sealed with expanding foam and buytle tape. 10/29/2021 414

O025 10/20/2021 Penetration > 500 ppm RB19V369 45.16324 -123.25231 774 10/28/2021 Used expanding foam and buytle tape to seal area with escaping 
gas. 10/29/2021 5,176 11/8/2021 84

O026 10/20/2021 Penetration > 500 ppm Tarp Well 45.16300 -123.25216 700 10/28/2021 Removed inactive well and placed a patch around the area where 
the well was. Sealed with expanding foam and buytle tape. 10/29/2021 1,479 11/8/2021 3

O027 10/20/2021 Penetration > 500 ppm RB17V322 45.16229 -123.25187 721 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 84

Riverbend Landfill 
Cover Integrity Monitoring and Surface Emissions Monitoring

Work Order Summary Sheet - Fourth Quarter 2021

Initial Monitoring Event Corrective Action 1st 10-day Follow-Up 2nd 10-day Follow-Up 1-Month Follow-Up



Work 
Order# Date Type (SEM / Cover) Description Longitude Latitude CH4 (ppm) Date Description Date CH4 (ppm) Date CH4 Date CH4 (ppm)

Riverbend Landfill 
Cover Integrity Monitoring and Surface Emissions Monitoring

Work Order Summary Sheet - Fourth Quarter 2021

Initial Monitoring Event Corrective Action 1st 10-day Follow-Up 2nd 10-day Follow-Up 1-Month Follow-Up

O028 10/20/2021 Penetration > 500 ppm RB17V320 45.16195 -123.25190 5,700 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 12

O029 10/20/2021 Penetration > 500 ppm RBPWC003 45.16189 -123.25198 1,600 10/28/2021 placed clean wet soil all around well and created a seal. 10/29/2021 481

O030 10/20/2021 Penetration > 500 ppm RB21J014 45.16138 -123.25209 752 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 72

O031 10/20/2021 Penetration > 500 ppm RB21HO82 45.16139 -123.25206 2,300 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 70

O032 10/20/2021 Penetration > 500 ppm UNMARKED, Riley to ID 45.16145 -123.25191 975 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 188

O033 10/20/2021 Penetration > 500 ppm RVBDH047 45.16384 -123.25164 871 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 30

O034 10/21/2021 Penetration > 500 ppm RVBDH037 45.16063 -123.24923 850 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 1,334 11/8/2021 46

O035 10/21/2021 Penetration > 500 ppm RB20V372 45.16044 -123.24908 3,400 10/28/2021 Dug around pipe. Discovered fernco to 10" boot pipe had settled. 
Reattached fernco and covered with soil. 10/29/2021 8

O036 10/21/2021 Penetration > 500 ppm RB20V379 45.15994 -123.24808 611 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 5,239 11/8/2021 21

O037 10/21/2021 Penetration > 500 ppm RVBDH055 45.16046 -123.24853 529 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 94

O038 10/21/2021 Penetration > 500 ppm RB18V340 45.16149 -123.24946 6,000 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 3

O039 10/21/2021 Penetration > 500 ppm RVBDV197 45.16204 -123.24825 997 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 207

O040 10/21/2021 Penetration > 500 ppm RB16V310 45.16222 -123.24812 1,100 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 105

O041 10/20/2021 Penetration > 500 ppm RB19J009 45.16091 -123.25146 2,000 10/28/2021 Placed a large amount of clean soil around well. Compacted. 10/29/2021 74

O042 10/20/2021 Penetration > 500 ppm RB21V397 45.16104 -123.25137 649 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 846 11/8/2021 30

O043 10/20/2021 Penetration > 500 ppm RVBDV205 45.16135 -123.25140 6,000 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 135

O044 10/20/2021 Penetration > 500 ppm RB21V399 45.16109 -123.25064 5,999 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 428,180 11/8/2021 228

O045 10/20/2021 Penetration > 500 ppm WELLHO83 45.16083 -123.25022 1,500 10/28/2021 Placed a large amount of clean soil around well. Compacted. 10/29/2021 186

O046 10/20/2021 Penetration > 500 ppm RB21V402 45.16127 -123.24970 900 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 2

O120 10/21/2021 Penetration > 500 ppm RVRSB030 45.16250 -123.24918 2,500 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 2

O121 10/21/2021 Penetration > 500 ppm RVBDV175 45.16297 -123.24868 528 10/28/2021 Dug around pipe and bentonite sealed. Covered with soil and 
compacted. 10/29/2021 54

O140 10/21/2021 Penetration > 500 ppm RB16V313 45.16151 -123.24673 623 10/28/2021 Placed a large amount of clean soil around well. Compacted. 10/29/2021 217

O141 10/21/2021 Penetration > 500 ppm RB18V354 45.16210 -123.24757 1,363 10/28/2021 Placed a large amount of clean soil around well. Compacted. 10/29/2021 3



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 51

Date Completed

Description

Initial Conditions Remediated Conditions

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Visual 

Observations

Placed clean soil and compacted

Corrective 

Actions

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

10/20/2021

502

45.16079

-123.25053
Initial Reading

O001

Surface, north side of Mod 2 road

Surface > 500 ppm

10/28/2021



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 17

Date Completed

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Placed clean soil and compacted

Initial Reading

O002 Surface > 500 ppm

10/20/2021 45.16078

1,036 -123.25076

Surface, north side of Mod 2 road

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 71

Date Completed

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Placed clean soil and compacted

Initial Reading

O003 Surface > 500 ppm

10/20/2021 45.16069

643 -123.25166

Surface, Mod 1 road

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 266

Date Completed

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Placed clean soil and compacted

Initial Reading

O004 Surface > 500 ppm

10/20/2021 45.16070

973 -123.25229

Surface, Mod 1 road

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 438

Date Completed

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Placed clean soil and compacted

Initial Reading

O005 Surface > 500 ppm

10/20/2021 45.16090

1,000 -123.25147

Surface, next to RB19J009

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 36

Date Completed

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

Initial Reading

O006 Penetration > 500 ppm

10/21/2021 45.15970

506 -123.24624

RVBDH001

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 176

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O007 Penetration > 500 ppm

10/21/2021 45.16080

2,450 -123.24651

RB20V384

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 334

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O008 Penetration > 500 ppm

10/21/2021 45.16112

2,203 -123.24674

RB16V316

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 4

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O009 Penetration > 500 ppm

10/21/2021 45.16279

1,243 -123.24697

RVBDV122

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 147

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O010 Penetration > 500 ppm

10/21/2021 45.16168

892 -123.24774

RVBDV193

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 43

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O011 Surface > 500 ppm

10/20/2021 45.16143

500 -123.25176

Surface

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 315

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O012 Surface > 500 ppm

10/20/2021 45.16082

645 -123.25071

Surface

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Placed clean soil and compacted

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 77

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O013 Surface > 500 ppm

10/20/2021 45.16077

1,400 -123.25043

Surface

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Placed clean soil and compacted

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/9/2021 11/20/2021

Date Completed 10/29/2021 11/8/2021

CH4 (ppm) 34,154 4

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O014 Surface > 500 ppm

10/20/2021 45.16311

500 -123.25225

Surface, tarped area

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Used expanding foam and buytle tape to seal area with escaping gas.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary)

11/5/2021

Description Exposed more tarp and discovered opening.  Filled in with expanding foam.

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/10/2021 11/21/2021

Date Completed 10/29/2021 11/8/2021

CH4 (ppm) 1,918 120

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O015 Penetration > 500 ppm

10/21/2021 45.16335

1,200 -123.24583

RBOT0012

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary)

11/5/2021

Description Added clean soil around well

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 47

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O016 Penetration > 500 ppm

10/21/2021 45.16342

600 -123.24645

RBHL0002

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Filled hole from previous repair with clean soil and compacted

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 357

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O017 Penetration > 500 ppm

10/21/2021 45.16118

1,600 -123.24354

Mod 6/7 Riser Pipe

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 48

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O021 Penetration > 500 ppm

10/20/2021 45.16116

1,004 -123.25281

RB19J013

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 8

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O022 Penetration > 500 ppm

10/20/2021 45.16412

1,400 -123.25317

RB17SB66

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug in an area around flag. Placed a layer of bentonite. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 120

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O023 Penetration > 500 ppm

10/20/2021 45.16355

9,400 -123.25267

WELL370

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Used expanding foam and buytle tape to seal area with escaping gas.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 414

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O024 Penetration > 500 ppm

10/20/2021 45.16339

2,020 -123.25269

RB17SB63

Visual 

Observations

Corrective 

Actions

10/28/2021

Description
Removed inactive well and placed a patch around the area where the well was. Sealed with 

expanding foam and buytle tape.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/9/2021 11/20/2021

Date Completed 10/29/2021 11/8/2021

CH4 (ppm) 5,176 84

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O025 Penetration > 500 ppm

10/20/2021 45.16324

774 -123.25231

RB19V369

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Used expanding foam and buytle tape to seal area with escaping gas.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary)

11/5/2021

Description Applied additional foam and tape to seal gaps and cracks

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/9/2021 11/20/2021

Date Completed 10/29/2021 11/8/2021

CH4 (ppm) 1,479 3

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O026 Penetration > 500 ppm

10/20/2021 45.16300

700 -123.25216

Tarp Well

Visual 

Observations

Corrective 

Actions

10/28/2021

Description
Removed inactive well and placed a patch around the area where the well was. Sealed with 

expanding foam and buytle tape.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary)

11/5/2021

Description Applied additional foam and tape to seal gaps and cracks

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 84

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O027 Penetration > 500 ppm

10/20/2021 45.16229

721 -123.25187

RB17V322

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 12

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O028 Penetration > 500 ppm

10/20/2021 45.16195

5,700 -123.25190

RB17V320

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 481

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O029 Penetration > 500 ppm

10/20/2021 45.16189

1,600 -123.25198

RBPWC003

Visual 

Observations

Corrective 

Actions

10/28/2021

Description placed clean wet soil all around well and created a seal.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 72

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O030 Penetration > 500 ppm

10/20/2021 45.16138

752 -123.25209

RB21J014

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 70

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O031 Penetration > 500 ppm

10/20/2021 45.16139

2,300 -123.25206

RB21HO82

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste Settling

Distressed 

Vegetation
Ponding

Seeps Erosion

Surface cracks or 

openings
Odors

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 188

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O032 Penetration > 500 ppm

10/20/2021 45.16145

975 -123.25191

UNMARKED, Riley to ID

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 30

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O033 Penetration > 500 ppm

10/20/2021 45.16384

871 -123.25164

RVBDH047

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/10/2021 11/21/2021

Date Completed 10/29/2021 11/8/2021

CH4 (ppm) 1,334 46

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O034 Penetration > 500 ppm

10/21/2021 45.16063

850 -123.24923

RVBDH037

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary)

11/5/2021

Description Applied more bentonite to penetration

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 8

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O035 Penetration > 500 ppm

10/21/2021 45.16044

3,400 -123.24908

RB20V372

Visual 

Observations

Corrective 

Actions

10/28/2021

Description
Dug around pipe. Discovered fernco to 10" boot pipe had settled. Reattached fernco and 

covered with soil.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/10/2021 11/21/2021

Date Completed 10/29/2021 11/8/2021

CH4 (ppm) 5,239 21

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O036 Penetration > 500 ppm

10/21/2021 45.15994

611 -123.24808

RB20V379

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary)

11/5/2021

Description Applied more bentonite to penetration

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 94

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O037 Penetration > 500 ppm

10/21/2021 45.16046

529 -123.24853

RVBDH055

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 3

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O038 Penetration > 500 ppm

10/21/2021 45.16149

6,000 -123.24946

RB18V340

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 207

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O039 Penetration > 500 ppm

10/21/2021 45.16204

997 -123.24825

RVBDV197

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 105

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O040 Penetration > 500 ppm

10/21/2021 45.16222

1,100 -123.24812

RB16V310

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 74

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O041 Penetration > 500 ppm

10/20/2021 45.16091

2,000 -123.25146

RB19J009

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Placed a large amount of clean soil around well. Compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/9/2021 11/20/2021

Date Completed 10/29/2021 11/8/2021

CH4 (ppm) 846 30

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O042 Penetration > 500 ppm

10/20/2021 45.16104

649 -123.25137

RB21V397

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary)

11/5/2021

Description Applied more bentonite to penetration

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 135

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O043 Penetration > 500 ppm

10/20/2021 45.16135

6,000 -123.25140

RVBDV205

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/9/2021 11/20/2021

Date Completed 10/29/2021 11/8/2021

CH4 (ppm) 428,180 228

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O044 Penetration > 500 ppm

10/20/2021 45.16109

5,999 -123.25064

RB21V399

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary)

11/5/2021

Description Added clean soil

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 186

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O045 Penetration > 500 ppm

10/20/2021 45.16083

1,500 -123.25022

WELLHO83

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Placed a large amount of clean soil around well. Compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/30/2021 11/20/2021

Date Completed 10/29/2021

CH4 (ppm) 2

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O046 Penetration > 500 ppm

10/20/2021 45.16127

900 -123.24970

RB21V402

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 2

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O120 Penetration > 500 ppm

10/21/2021 45.16250

2,500 -123.24918

RVRSB030

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 54

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O121 Penetration > 500 ppm

10/21/2021 45.16297

528 -123.24868

RVBDV175

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Dug around pipe and bentonite sealed. Covered with soil and compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste x Settling x

Distressed 

Vegetation
x Ponding x

Seeps x Erosion x

Surface cracks or 

openings
x Odors x

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 217

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O140 Penetration > 500 ppm

10/21/2021 45.16151

623 -123.24673

RB16V313

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Placed a large amount of clean soil around well. Compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions



Work Order # Type

Date Latitude

CH4 (ppm) Longitude

 Description

Description Yes No Description Yes No

Exposed Waste Settling

Distressed 

Vegetation
Ponding

Seeps Erosion

Surface cracks or 

openings
Odors

Other

Date Completed

Type 1st 10-Day 2nd 10-Day 1-Month Extra 10-Day Extra 1-Month

Due Date 10/31/2021 11/21/2021

Date Completed 10/29/2021

CH4 (ppm) 3

Date Completed

Riverbend Landfill

Surface Emissions Monitoring

Monitoring Flag Tracking Sheet 

Initial Reading

O141 Penetration > 500 ppm

10/21/2021 45.16210

1,363 -123.24757

RB18V354

Visual 

Observations

Corrective 

Actions

10/28/2021

Description Placed a large amount of clean soil around well. Compacted.

SEM 

Remonitoring

Additional 

Corrective 

Actions                                         
(if necessary) Description

Initial Conditions Remediated Conditions
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